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Urban containment programs may be evaluated in terms of a theory 
unifying contributions from the economic, geographic and political 
science disciplines. The unified theory shows that successful 
programs will segment the urban-rural land market, remove speculative 
use value of rural land, and result in the urban land market valuing 
greenbelt proximity as an amenity. 
A general model to test urban containment programs against the 
unified theory is developed and then modified for application to 
Salem, Oregon. Results are fourfold. First, a gap in the locus of 
2 
urban and rural land values at the UGB indicates that segmentation of 
the urban-rural land market is associated with urban containment 
policies. Second, the simultaneous effect of imposing a UGB proximate 
to urban development and subjecting rural land to conservancy zoning 
is to remove the speculative value component of rural land and reveal 
Sinclair's (1967) underlying convex quadratic agricultural use land 
value gradient. This finding is important in two respects: (a) it 
confirms the possibi 1 ity of Sinclair's gradient, which has not been 
supported empirically hitherto, and (b) it suggests that a program's 
success in preserving greenbelt land solely for agricultural uses can 
be evidenced if Sinclair's gradient is revealed. Third, the 
conditions under which a program may fail to preserve rural land from 
speculative behavior will be evidenced by the traditional negatively 
sloping land value gradient. Fourth, where urban development is 
proximate to a UGB delineating greenbelts, the urban land market will 
value its proximity as an amenity. This finding is important in two 
respects: (a) it suggests that proximity to privately owned greenbelts 
may be valued as an amenity in the urban land market, a finding which 
has not been reported empirically hitherto, and (b) if an urban land 
market has confidence in the ability of an urban containment program 
to prevent sprawl into greenbelts, then it will treat greenbelt 
proximity as an amenity. The unified theory and methodology developed 
by this dissertation are generalizable to the evaluation of other 
urban containment ~rograms. 
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Introduction 
In 1973, Oregon's ie'1isla":ure adopted its nationally acclaimed 
statewide land use planning program, which requires every city, 
county, and regional governing body to prepare comprehensive plans 
consistent with as many as nineteen planning goals. In recognition of 
Oregon's pioneering efforts, the American Planning Association 
bestowed its highest planning honor on Oregon in 1982. Analysts tend 
to agree that Oregon's planning program rests on two cornerstones: (1) 
the containment of urbanization within urban growth boundaries (UGBs) 
and (2) the preservat-jQn of farmland solely for farm uses. In the 
first regard, Oregon's planning program specifically intends to 
segment the urban-rural fringe land market into distinctive urban and 
rural submarkets, which is largely accomplished by limiting urban 
services and urban development to land within a UGB. Second, because 
the majority of the state's growth occurs in the fertile Wi1lamette 
Valley, Oregon's program specifically intends to protect this farmland 
from speculators. This is largely accomplished by imposing 
exceedingly restrictive "exclusive farm use" (EFU) zoning on prime 
agricultural farmland proximate to urban areas, and this also has the 
effect of creating a system of greenbelts between urban areas. 
Hitherto, empirically sound research demonstrating the performance of 
Oregon's planning efforts in these regards has not been reported; such 
work is apparently flawed for want of adequate theoretical or 
empirical bases. This dissertation provides planning analysts with a 
theoretical and methodological basis by which to evaluate the 
influence of urban containment programs on urban-rural land behavior. 
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Chapter 1 opens by presenting some of the popular sentiments 
about urban sprawl expressed during legislative deliberations on the 
Oregon Land Use Act of 1973. The chapter then reviews the urban 
containment and farmland preservation literature. This exercise led 
this researcher to determine the apparent objective embraced by 
Oregon's program: the manipulation of urban-rural land behavior in 
order to (1) focus growth into delineated urban areas, even at the 
expense of creating an excessive demand for urban land; (2) eliminate 
speculative or non-agricultural use land value of rural land; and (3) 
preserve the several public good and amenity values which greenbelts 
offer to urban residents. The chapter concludes with a summary of 
notable urban containment programs apparently influencing the nature 
of Oregon's efforts, including those of Great Britain, some American 
cities, generally, and Salem, Oregon, particularly. 
Chapter 2 develops a theory describing the effect of urban 
containment programs on the behavior of the urban-rural land market. 
This theory borrows from and unifies the relevant, but hitherto 
unrelated, theories of land economics, geography and planning. The 
unified theory provides the basis for constructing a model to evaluate 
urban containment programs in Cha~ter 3. Because Salem is considered 
by many to be Oregon's, if not America's, quintessential urban 
containment program, it provides a convenient setting in which to 
apply the model; the results of this exercise are reported in Chapter 
4. Short and long term policy implications for Salem's program 
particularly, and urban containment programs generally, are offered in 
Chapter 5. 
CHAPTER 1 
Perceptions of Urban Sprawl and Oregon1s Efforts to Contain it 
During the 1960s, America's urban population increased by about 
20 mi 11 ion; four-fifths of thi s growth occurred within the urban 
fringe. During this period, "urban sprawl" consumed land at a pace 
nearly 70 percent greater than population growth: while total urban 
population increased by 21 percent, the consumption of land for urban 
uses increased by 36 percent. Between 1960 and 1970, the volume of 
urban fringe land increased by nearly 9,000 square miles. These 
findings are summarized in Table 1.1. 
Table 1.1 
POPULATION AND LAND AREA OF U.S. URBANIZED AREAS: 1960-1970* 
Area 
1970 
All Urban Areas 
Central Areas 
Fringe Areas 
1960 
All Urban Areas 
Central Areas 
Fringe Areas 
Change 1960-70 
All Urban Areas 
Central Areas 
Fringe Areas 
Number of % of 
Persons Total 
115,585,727 100.0% 
61,716,128 53.4 
53,869,599 46.6 
95,834,251 100.0 
57,966,093 60.5 
37,868,158 39.5 
19,751,476 20.6 
3,750,035 6.5 
16,001,441 42.3 
Square % of Pers/ 
Miles Total Sq.Mi. 
33,847.5 100.0% 3,415 
13,456.2 39.8 4,586 
20,391.3 60.2 2,642 
24,978.5 100.0 3,837 
10,534.6 42.2 5,502 
14,443.9 57.8 2,622 
8,869.0 35.5 -11.0% 
2,921.6 27.7 -16.6 
5,947.4 41.2 + 0.8 
* Excluding areas newly defined as "urbanized" in 1970. 
Source: U.S. Bureau of the Census, U.S. Census of 
Population: 1970, Number of Inhabitants, Final Report PC(l)-
A1, United States Summary (Washington, D.C., USGPO, 1971). 
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During this period, urban sprawl appears to have influenced 
agricultural land values and productivity. For example, Schmid 
(1968) reports that raw unimproved land value is about nineteen times 
greater for residential uses than it was for agricultural or forest 
uses. The expectation by farmers to cash in on these apparent profits 
led Coughlin (1977) to coin the term "impermanence syndrome" to 
describe how farmers anticipate urbanization and the resulting change 
in social and economic conditions. Work by Berry (1978) and Plaut 
(1976) indic?te that when farmland owners anticipate converting their 
land to urban uses, they begin disinvesting in agricultural inputs, 
and farmland production gradually declines until it ultimately idles. 
Berry, for example, notes that for each acre urbanized during the 
1960s in the Middle Atlantic states, another acre of farmland became 
idle; such actions by farmers can be considered efficient in the sense 
that agricultural inputs to land in the path of urbanization are not 
wasted. 
Oregon discovered itself not immune from the urbanization trends 
of the 1960s and early 1970s. During this period, Oregon's population 
grew at a rate roughly twice the national average and most of this 
growth was focused in the counties comprising the fertile Willamette 
Valley, an area of about 5,000 square miles. While comprising only 
about 10 percent of the state's farmland, the Willamette Valley 
accounts for 40 percent of the state's agricultural productivity. 
Concerned about growth trends, then-Governor McCall commissioned 
Halprin & Associates (1972) to report on the Valley's apparent 
urbanization trends. By relying on Willamette Basin Task Force (1969) 
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projections, Halprin showed that, without intervention, the volume of 
urban iand in the Valley would increase by 75 percent, or about one 
quarter of a mi 11 ion acres, between 1966 and 2000; another 370,000 
acres wou 1 d be devoted to re 1 ated uses such as garbage sites, 
airports, roads, parks, and water storage. Halprin estimated that 
roughly 1,500 square miles of the Valley's land area would be devoted 
to urban and related uses by the year 2000, as shown in Table 1.2. 
Table 1.2 
URBANIZATION IN THE WILLAMETTE VALLEY: 1966 - 2000 
Category 1966 1970 1980 1990 2000 
Population (OOO's) 
Actual a 1,496 1,721 
Projectedb 1,740 2,083 2,475 
Land Uses 
(OOO's of Acres)C 
Cropland 1,456 1,435 1,421 
Native Pasture 237 202 156 
Woodland 5,101 5,054 4,983 
Urban 332 434 568 
Urban-Relatedd 280 370 
Other 583 304 211 
a U.S. Bureau of the Census reports and Center for 
Population Research, Portland State University (for 1980). 
Notice the accuracy of projections for 1980. 
b Oregon State Economic Task Force projections, May, 1972. 
c Willamette Basin, Comprehensive Study, Willamette Basin 
dTask Force, Pacific Northwest River Basins Commission, 1969. 
Year 2000 figure given in "Urban-Rural Planning and 
Taxation", speech by Ken Omlid to Eugene Rotary Club, May, 
1972. Year 1980 figure interpolated. Both figures taken 
out of "Other" land use category. 
Source: Halprin, Lawren:e, The Willamette Valley: Choices 
for the Future, Willamette Valley Envlronmental Protection 
and Development Planning Council, State of Oregon, Salem, 1972. 
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In 1969, the Legislature adopted Senate Bill 10, the state's 
first statewide planning effort. Although all jursidictions were 
required to prepare comprehensive plans, there was general 
agreement that Senate 8ill 10 neither specified planning expectations 
nor enforced the planning process. For example, Jeffrey (1983) 
reports that in 1973 alone, almost 30,000 acres of Willamette Valley 
farmland was lost to urban development. Sullivan (1975) claims that 
rural land remained loosely controlled through this period, resulting 
in largely unplanned residential growth outside of cities. 
Dissatisfied with ineffective planning and concerned about 
urbanization trends, especially in the Willamette Valley, Governor 
McCall proposed a planning program which (1) contained urbanization, 
(2) protected open spaces, and (3) controlled land uses on a Valley-
wide basis under state guidelines. In 1973, the Legislature adopted 
Senate Bi 11 100 - the "Oregon Land Use Act" - which affected not only 
the Willamette Valley but the entire state. Senate Bill 100 created 
the Land Conservation and Development Commission ("LCDC"), a 
gubernatoria11y selected seven member panel, and its administative arm 
.. the Department of Land Conservation and Development. The LCDC was 
notably made responsible for: (1) creating, interpreting, and 
administering statewide planning goals - 19 of which were effective by 
1976, (2) deciding whether local comprehensive plans complied with the 
goals, and (3) assuring broad citizen involvement in plan-making. 
Furuseth (1980, 1981), Gemache (1981), Gustafson, Daniel sand 
Schirack (1982) and Nelson (1983a, 1983b) observe that Oregon's 
statewide planning program consists of two cornerstones: (1) rural 
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land use restrictions and (2) urban growth boundaries (IUGBs"). Rural 
land use restrictions include (a) statutorily required, locally 
administered "exclusive farm use" (EFU) control of all land liberally 
defined as "farmland" and (b) extensive application of non-statutory 
forest and mixed farming-forestry zones which are in many ways 
tantamount to EFU restrictions. Gustafson, et al, note that minimum 
lot size (MLS) zoning is the most widely used method of preventing the 
conversion of rural land to nonfarm and nonforest uses. Urbanization 
is more specifically contained by UGBs, which distinguish between 
urbanizable and rural land. UGBs define the outer limits of urban 
services and are typically ~stablished to accommodate projected 
urbanization demands over a twenty year period. Though the LCDC does 
not consider any comprehensive plan to be complete until its urban 
containment policies include both rural land preservation and UGB 
elements, the National Agricultural Lands Study (1981b) characterizes 
UGBs as Oregon's fundamental agricultural preservation planning tool. 
The nature of Oregon's statewide planning program can be traced 
to an extensive literature identifying various problems associated 
with urban sprawl including its costs, impact on certain public goods 
and amenities, and influence on speculative behavior. The next 
section wiil summarize the treatment of these issues in literature and 
show where Oregon's urban containment efforts are focused. 
A. SOMF. IMPORTANT ROLES OF URBAN CONTAINNENT POLICIES 
The view that "urban spraw 1" must somehow be contained ignores 
the question of what it is. According to Kain (1966), it is usually 
impossible to determine whether planners understand sprawl to be a 
pattern of compact, contiguous development of large lots or a pattern 
of scattered, non-contiguous development of small lots, or both. The 
1 iterature of Gottman (1961), C1 awson (1962), Sthmid (1968), and 
others, tends to view urban sprawl as a "1eapfrogging" land 
conversion process where urban development outflanks some farms while 
engulfing others. But, it is Harvey and Clark (1965) who define at 
least three distinct patterns of urban sprawl. First, sprawl may be 
very low density development of a large area, where single family 
homes are built on small acreages of about two to five acres, or more, 
thus consuming large amounts of land which some believe should be 
either developed at higher densities or banked for future urban needs. 
Second, sprawl may be more intensive development extending out from 
built-up areas along major highways, while space between these 
developed corridors remains underdeveloped. Third, sprawl may be 
characterized as a "leapfrogging" development pattern where relatively 
compact urbanization flanks or surrounds undeveloped land. Lessinger 
(1958) indicates that this latter form of sprawl is really an 
efficient process of urbanization. As residential development extends 
outward from the central city, some landowners keep their land vacant 
until such time as community level facilities, such as schools and 
shopping centers, are needed. 
The pl anning 1 iterature indicates nearly uniform agreement that 
uncontrolled sprawl has undesirable costs and impacts. They tend to 
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agree that urban containment programs should reduce the costs of 
sprawl, preserve open space benefits, and eliminate rural land 
speculation. The extent to which Oregon's urban containment policies 
are intended to achieve these outcomes is reviewed here. 
1. Reducing the Costs of Sprawl 
Einsweiler, et al. (1975), note that urban growth management 
systems are motivated by a desire to reduce the costs of extending 
public services and facilities to an expanding urban fringe. The Real 
Estate Research Corporation (1974a) suggests that urban sprawl causes 
(l) over-investment in public facilities and services because 
households demand those services over widely separate areas; (2) 
increasing average and marginal costs of providing services such as 
water and sewer, school buses, fire and police services, electrical 
distribution, road construction and maintenance and; (3) 
underutilization of existing facilities and services because of 
shifting population. Thus, one of the functions of urban containment 
policies is to provide facilities and services to an eXPQ~ding 
population in an efficient and cost-effective manner. 
The effect of urban sprawl on the cost of delivering public 
services is far from clear, however. Kain contends that: 
(views to the effect that sprawl is wasteful and inefficient, 
or is otherwise re~ponsible for local fiscal problems, are) 
exceedingly difficult to document. Such allegations are 
usually based upon opinion, intuition, and appear to be 
strongly influenced by what the observer wishes to believe. 
Evidence of these supposedly higher costs is more qual itative 
than quantitative and the proponents of these views rely more 
heavily on rhetoric than on careful documentation to support 
their positions.(BGRS, 1974,p.4) 
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The Bureau of Governmental Research and Servi ce ("BGRS". 1974) quotes 
the National Academy of Sciences ' Subcommittee on Land Use in thi s 
same regard: 
Althouqh the sUDDosed excessive deve100ment costs associated 
with the present' conversion process have been described by 
many, hard and comparable data to support such a conclusion are 
scarce •••• Those who criticize 'sprawl' have not effectively 
responded to those who argue that: (a) the present pattern of 
development not only conforms to consumer desires but may be an 
effective way of holding land from premature development; (b) 
while initial development costs may be higher, subsequent 
strategic lin fi11' may in the end actually result in lower 
total costs than would have been possible with more planned or 
ordered development; (c) the present pattern of development 
provides more options with respect to the acquisition of 
cheaper land than would a more regulated and orderly one; and 
(d) most development costs are 'insensitive ' to the form of 
development. (BGRS, p. 5) 
While several case studies show that it is less costly to provide 
public services to cluster developments than to conventional 
developments, the National Academy of Sciences observes that: "Very 
few (of these studies) consider the impact of cluster developments on 
community or areawide development costs or operating costs related to 
a 1 ternat i ve development patterns.1I Furthermore, Beaton, Johnson and 
Hibbard (1972) suggest that savings may merely result in higher urban 
land prices because (a) the total supply of buildable land available 
to meet demand may be constrained because of containment and (b) 
public savings - in terms of reduced property taxes, for example -will 
be capitalized into the land anyway. 
Urban containment pol icies are also intended to reduce other 
costs of sprawl. In their influential publication of the early 19705, 
The Costs of Sprawl, the Real Estate Research Corporation (1974a) 
calculates that sprawl wastes energy and increases air pollution. 
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Their model high density community would utilize 44 percent less 
energy and result in 45 percent less air pollution than a model of a 
typical low density community, given equal populations. 
In response to these claims, Altshuler (1979) notes that these 
costs are difficult to prove. For example, The Costs of Sprawl assumed 
1600 square feet for low density homes but only 900 square feet for 
high density homes. This difference alone accounts for a substantial 
portion of the projected energy savings outcome. Other energy savings 
attributable to reduced vehicle travel were apparently due to a 
calculation error of roughly twenty-percent. He implores that 
residential energy use should be put into perspective: only one-fifth 
of a typical urban area's energy consumption is attributable to 
residential use. 
He then notes that human exposure to air pollution in the high 
density model community portrayed in The Costs of Sprawl is roughly 
twice that of the typical low density community, even though per 
capita air pollution emissions are lower in the high density 
community. He implies that the cumulative effect of pollution in high 
density areas may be more detrimental to personal health than that in 
low den s i ty areas. 
Others contend that sprawl is inevitable, and not merely a 
feature of the latter half of this century. Harrison (1974) notes 
that the rate of urban dispersion in the U.S. has remained notably 
constant since the late nineteenth century, and probably would have 
proceeded without such sprawl-inducing programs as highway 
cvnstruction, housing and tax policies. 
12 
Reducing the costs of sprawl is not an apparently well-defined 
objective of Oregon's statewide land use planning program. For 
example, data describing the costs of sprawl are not presented in 
Ha1prin 's (1972) study. In addition, the lCDC has never required that 
a community demonstrate savings attributable to one urban planning 
strategy over another, nor has it required capital improvement 
programs - a technique largely used to plan for and minimize the 
expense of extending urban services. Rather, preventing the paving-
over of the Wi 11 amette Vall ey appears to be the pri mary underlyi ng 
motivation of Oregon's statewide land use planning efforts. 
Preserving open spaces appears to be the fundamental motivation behind 
Oregon's entire statewide land use planning program according to 
Gemache (1981), Furuseth (1980, 1981), and Gustafson, Daniels and 
Schirak (1982). 
2. Preserving Open Spaces and Related Public Goods and Amenities 
One distinct benefit commonly attributed to urban containment 
policies is that they provide open spaces near urban centers. The 
idea of preserving open spaces as a way of enhancing urban living 
dates roughly to the 13th century, B.C, when: 
The lord said to Moses .•. , 'Command the people of Israel, 
that they give to the Levites ••• cities to dwell in; and 
pasture lands round about the cities. The cities shall be 
theirs to dwell in, and their pasture lands shall be for their 
cattle and for their 1 ivestock and for all their beasts. The 
pasture lands of the cities •.• shall reach from the wall of 
the city outward a thousand cubits all around'• (Numbers 35: 1-4) 
In the 16th century, Thomas More developed his utopian network of 
towns with limited size and open internal layout, distributed over the 
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agricultural landscape. Toulan (1965) observes that many of the ideas 
and the works of 19th century England presumed that open spaces 
directly benefited urban conditions. For example, Owen and later, 
Buckingham, emphasized the need for open spaces and greenbelts in and 
around urban areas. In America, Olmstead designed New York City's 
Central Park to "provide for the masses of the city a brief equivalent 
of a visit to the countryside". Thoreau and Marshall recommended vast 
reserves of natural open land on the outskirts of cities in both 
America and England. 
Osborn (1946) credits Ebenezer Howard's Garden Cities of To-
Morrow (1902) with uniting the complementary purposes of limiting 
urban sprawl through the use of open space preserves. Howard proposed 
to limit city population to 32,000, of which 2,000 would actually 
reside in a permanent agricultural greenbelt surrounding the city. 
Howard's approach launched the "Garden City" movement which in turn 
influenced city planning throughout England and America. His ideas are 
largely responsible for London's Green Belt Act of 1938, and the 
founding of such towns as Greenbelt, Maryland; Greendale, Wisconsin; 
and Greenhills, Ohio during the 1930s. 
Toulan notes that the open space movement has recently shifted 
away from utilizing open spaces as an urban planning tool to the 
preservation of open spaces outright. This new emphasis was the 
product of two general events. First, rapid suburbanization following 
World War II focused attention on the need for direct government 
i ntervent i on to preserve open spaces in and near metropo 1 i tan ar'eas. 
Second, the desire to guide development away from open spaces, 
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allowing for open spaces to meet recreational and natural resources 
needs, became articulated. 
Plaut (1976) identifies the negative influences which urban 
development imposes on agricultural productivity. Along the urban-
rural fringe the co11ective political, social and economic activities 
of urban residents result in: (1) reduced hours of farm equipment 
operation to avoid disagreeable noises at odd hours; (2) reduced 
access of slow moving farm vehicles to major highways; (3) increased 
constraints on the use of certain fertilizers and pesticides near 
residents; (4) increased vandalism by neighbors, or crop and livestock 
losses due to neighbors' pets; (5) harrassment of farm animals and; 
(6) inhibited ability to expand farm operations as farmers compete for 
land also sought by non-farmers. These urban influences reduce 
agricultural productivity and the value of land for agricultural 
uses. Simi lar concerns are expressed by Libby (1974), Berry (1976, 
1978) and Coughlin, et ale (1977). 
Hanson (1976) notes that open spaces provide a range of publ ic 
goods and amenities. Whether publicly owned or not, open spaces 
provide public goods such as air cleansing, groundwater storagp • flood 
control and elimination of waste. Amenities include visual 
satisfaction, privacy, and opportunities for passive and active 
recreation. In addition, farmland may be considered a merit good 
because its value to the public may not be fully understood. For 
example, Gibson (1977) indicates that c'('opland may be undervalued in 
the marketplace for its value in making the public less vulnerable to 
future food shortages. 
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Oregon's legislators recognized the benefits of open spaces when 
they adopted the "Agricultural Land Use Pol icy Act". This Act 
specifically intends to contain urbanization and preserve farmland and 
other open spaces when it declares that: 
(1) Open land used for agricultural use is an efficient 
means of conserving natural resources that constitute an 
important physical, social, aesthetic and economic asset to all 
of the people of this state, whether living in rural, urban or 
metropolitan areas of the state. (2) The preservation of a maximum amount of the 1 imited 
supply of agricultural land is necessary to the conservation of 
the state's economic resources and the preservation of such 
land in large blocks is necessary in maintaining the 
agricultural economy of the state and for the assurance of 
adequate, healthful and nutritious food for the people of this 
state and nation. 
(3) Expansion of urban development into rural areas is a 
matter of public concern because of the unnecessary increases 
in costs of community services, conflicts between farm and 
urban activities and the loss of open space and natural beauty 
around urban centers occurring as the result of such expansion. 
(ORS 215.243.) 
Whether intended to provide greenbelts, contain urban sprawl, preserve 
agricultural land and enhance its productivity, or to preserve public 
goods, merit goods, or amenities, Oregon's statewide planning program 
appears committed to preserving rural land. 
3. Removing Speculative Use Value of Rural Land 
Clawson (1962) views land as a commodity subject to price 
fluctuations based upon its supply and demand characteristics at any 
given period in time. While noting that landowners typically expect 
to profit from land, Clawson observes that the prospect of profiting 
from conversion of land from one use to another, usually in the form 
~f converting farmland into subdivisions, has somehow met with 
moralistic dissatisfaction in the public. Realizing profits from land 
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use conversior. depends on a number of factors, many of which are 
beyond the control of the landowner. First, the location of land with 
respect to transportation and urban uti 1 it i es is 1 arge ly depende~t 
upon actions of government. Second, uses of land are largely pre-
determined through zoning and building codes. Third, the actual 
market for land is a derived one, dependent upon the market for 
commercial, industrial, residential, and public uses. 
there is much uncertainty about part i cu 1 ar markets. 
In this regard, 
The market for 
housing, for example, is often fragmented and variable over distance 
and time. Fourth, the market for land, especially large tracts, is 
usually thin and involves a few buyers negotiating with a few owners. 
Clawson (1971) expects that land speculation will occur if it 
is withheld from the market for economic reasons by a rational, profit 
maximizing, landowner. If a landowner withholds land from the market, 
despite urbanization occurring adjacent to if not all-around his land, 
then what occurs is what some view to be the most costly and certainly 
the most often attacked form of urban sprawl: leapfrog development. 
Following this, Bahl (1968) theorizes that speculation will occur when 
the landowner decides to hold land an additional unit of time if the 
expected increase in market value of the land is great enough to 
compensate him for the additional cost incurred during that additional 
holding period. These costs include the property tax and the amount 
which would have been earned by investing an amount equivalent to the 
current market value of the land in the best alternative investment. 
The mere fact that the land sold for much more than it was purchased 
for is not evidence that a profit was made when considering its 
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initial purchase price, the holding costs involved, and the discount 
rate applicable during the holding period. 
The economic IIripening asset" theory suggests that land wi 11 be 
withheld from the market until a certain optimal date for development, 
or redevelopment, occurs. Shoup (1970) specifies that this moment 
depends upon (l) the discount rate applying to the real estate market, 
(2) the property tax rate, (3) the earnings of the land in any interim 
use, and (4) the way in which the highest and best use of the land is 
expected to change in the future. In this latter regard, Lessinger 
(1958) contends that land which has been leapfrogged over may become 
strategically located for uses such as schools and shopping centers 
which were not economically justifiable earlier. 
Speculation requires the expectation that urban development will 
extend into rural areas within a foreseeable period of time. However, 
key court cases in Oregon - basing their decisions on statutes and 
LCOC policies - have all but ruled rural land speculation illegal in 
Oregon. In one case, the courts denied a rural residential 
subdivision by noting that nonfarm-nonforest related housing must 
locate in cities (Sti 11 v. Marion County, 42 Or App 115). In another 
case, the courts declared that the cumulative effect of small 
parcelizations is the frustration of rural land preservation efforts -
and a minor partitioning (short plat) was disallowed (Jurgenson v. 
Union County, 42 Or App 505; see also Rutherford v. Armstrong, 31 Or 
App 1319). In yet another case, the courts allowed a rural 
subdivision only after a local government demonstrated that 
agricultural productivity would increase as a result (36 Or App 699). 
B. URBAN CONTAINMENT PROGRAMS INFLUENCING OREGON'S EFFORTS 
Important elements of Oregon's statewide urban containment 
program can be traced to those of Great Britain, other American 
cities, and the state's capital city - Salem. These efforts and their 
applicability to Oregon's statewide program will be reviewed here. 
1. The British Example 
As noted earl ier, Britain ha.s long been interested in containing 
urbanization and preserving the countryside - especially since 
initiation of the IIGarden Cityll movement earl ier this century. While 
some important IIGarden Cityll legislatiofi was adopted prior to World 
War II, Hall, Thomas, Gracey and Drewett (1973) report that Britain's 
major urban containment efforts began when Parliament passed the "Town 
and Country Planning Act of 194711 • While complex and modified several 
times since its implementation in 1948, four features of the Act are 
relevant here. First, each county and borough was responsible for 
preparing plans acceptable tv a ilationt:1 ministry. Second, 
urbanizable areas were delineated by "stoplines", beyond which urban 
services and growth could not expand without ministerial "permission" 
- which was made exceedingly difficult. Third, because these policies 
removed specu 1 at i ve use value of rural 1 and near urban areas, 
landowners werE compensated for their negotiated losses from a 300 
million pound-sterling fund. This particular feature effectively 
created "green be 1 ts" around major urban areas, and their permanency 
is largely ensured because compensation provides strong political 
rationale for prohibiting conversion to urban uses. Fourth, a series 
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of "satellite" towns were targeted to accommodate regional urban 
growth. Satellite towns consisted of both existing and new towns and 
were physically designed to absorb "spi llover" development pressure 
from the major central cities. Satellite towns were largely financed 
by the "New Towns Act" and the "Town Development Act". 
2. American Examples 
Einsweiler, et a1. (1975), report that in recent years, several 
urban areas of medium to large size have employed urban containment 
programs. These programs are typi ca lly intended to accommodate 
projected five to twenty year demands for urban land within delineated 
regions. They usually involve restricting the expansion of urban 
facilities beyond an "urban services limit". Urban containment 
programs also typically employ capital improvement programming, 
construction quotas, planned development incentives, and a variety of 
other pol icies intended to assure long term success of the program. 
These programs also include a variety of extra-territorial controls 
over land in order to prevent the frustration of urban containment 
efforts within a region. Many states allow cities review authority 
over land use decisions (typically subsivision decisions) several 
miles be~/~n1 c4ty lL:its. Other citi~s employ restrictive extra-
territorial urban service extension and annexation policies. In some 
states, cities and counties enter into joint management agreements 
covering the urban-rural fringe, in which joint agreement is needed to 
approve zoning and development requests. Notable jurisdictions having 
urban containment programs include Dade County (Miami) Florida; 
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Lex i ngton-F ayette County, Kentucky; Brook 1 yn Park (a townshi p 
northwest of Minneapolis), Minnesota; Sacramento, California; Ramapo 
Township, New York; Montgomery and Prince George1s County, Maryl and; 
Petaluma, California; and Salem, Oregon. 
3. The Salem Example 
Several years prior to implementation of Oregon1s statewide land 
use planning program, the Salem urban area began planning for and 
adopted a comprehensive urban containment program. The program 
required the cooperation of several jurisdictions and resulted in (1) 
a de 1 i neated urban growth boundary (UGB) around an urban area 
straddling the Willamette River in two counties, (2) downzoning vast 
amounts of rural 1 and beyond the UGB, and (3) several joi nt-
jurisdiction management agreements covering virtually all major 
aspects of urban expansion and rural development. 
The concept of a UGB around Salem began in 1970 with a resolution 
by the Governmental Coordinating Committee of the Mid-Willamette 
Valley Council of Governments (MWVCOG), an organization comprised of 
Marion and Polk Counties and their respective cities and special 
service districts, to the counties and the City of Salem. The 
resolution stated that: 
Development work on comprehensive plans now underway for 
Marion and Polk Counties and the City of Sal~rn (should) include 
delineation of an optimum urban growth boundary for the central 
city of Salem as a specific community directive. Such a 
boundary should reflect multiple considerations involving land 
use, sanitary drainage basin limits, transportation patterns, 
economic patterns, and soil types. (Minutes, 8-11-70.) 
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In August 1973, a statement of intent was signed by these three 
jurisdictions to develop plans and policies consistent with a UGB 
concept. In addition, special districts and agencies such as the 
Salem School District Board and the Marion-Polk County Local 
Government Boundary Commission also adopted policies supporting the 
UGB concept. By the end of 1974, Marion County and the City of Salem 
had adopted specific limits of a UGB, and by the end of 1975 the down-
zoning of land situated beyond the UGB was substantially completed. 
Th~ motivations behind preparing the UGB included the twin 
objectives to contain urban "sprawl" and preserve agricultural land: 
Much land in our urban area is very inefficiently used. About 
25% of the 1 and of the city 1 i es vacant. Lands on the 
outskirts of a developing area are usually less expensive than 
those close to the city and thus they may appear preferable for 
development. But this process of "leap-froggingll over vacant 
land in the urban area to build on land further out results in 
what is commonly called "urban sprawl". 
The problems "sprawl" poses to this area are particularly 
significant because of the importance of. agriculture to the 
local economy. Choice farmland is lost when urban developers 
outbi d farmers for the 1 and. Agri cu ltura 1 interests have 
expressed deep concern about the way prime farmlands are being 
permanently removed from agricultural production.(An Urban 
Growth Policy for the Salem, Oregon, Area, MWVCOG, August, 
1973.) 
Th is same po 1 icy document a 150 expressed a concern about how Salem 
would grow, especially in light of projected rapid growth: 
Sa 1 em began as a commun ity in 1850, and by 1870 there were 
only 1,300 people. In the first hundred years the city grew 
to 43,000 people and 10 square miles. In 1970 the city has 26 
square miles with 69,000 people and about 100,000 in the Salem 
urban area. Salem will continue to grow but we have some 
choices in how it will grow. !tIS projected in the Salem Area 
Comprehensive Plan by 1990 at least 160,000 people will be 
residing within the Salem urban area. (Emphasis in original.) 
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Thus, given its projected growth rate and local sentiment against 
allowing the city to expand into rural areas, the Salem UGB was 
designed and implemented. The UGB generally followed drainage basins 
and property lines within which substantial urbanization was intended. 
It also included other areas intended to remain largely open and 
deveioped such as (1) a large open area in the southeast sector owned 
by state and local governments and some private interests because 
their facilities - state prison facilities, airport, naval reserve 
center, and a bible college - used some urban services and (2) a large 
area of Willamette ~iver floodplain land because it included the 
city's sewerage treatlTl~nt f ac i1 it ies. The UGB extended across the 
Willamette River into Polk County to include West Salem, a popular 
suburban district connected by a bridge system to downtown Salem. 
Then, in order to preserve the agricultural areas north and east of 
Salem and still meet projected urban land use demands through the 
balance of the century, the UGB was drawn to intentionally shift 
development pressure into South Salem, an extensive area of rolling 
hills. All other Willamette River bottom land and much of the rural 
land situated outside of the UGB and north of the Santiam Highway and 
in Polk County was zoned EFU. 
Salem's historic urbanization pattern is shown on Plate 1.1. 
Plate 1.2 illustrates the location of Salem's urban area (which is 
delineated by its UGB) in relation to the state of Oregon and the mid-
Willamette Valley. 
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Spatial development of Salem, Oregon, 1900 to 1975. 
(From University of Oregon, Atlas of Oregon, 1976.) 
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Location of Salem and its urban area in Oregon (above right) 
and within the ~id-Willamette Valley (lower left). 
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4. Oregon's Statewide Urban Containment Efforts 
Largely following these various leads, Oregon's statewide urban 
containment program became effective January 1, 1975. Oregon's program 
requires all cities and urban areas to "provide for the orderly and 
efficient transition from rural to urban uses". This objective is 
accomplished by separating "urbanizab1e" land from rural land. 
"Urbanizab1e" land is that which may be converted to urban uses in the 
future but which is currently beyond the reach of urban services. The 
process of identifying urbanizab1e land is the most critically 
reviewed process of any city or county plan. In general. the process 
entails: (1) accepting an LCDC approved population projection, (2) 
detailed analyses of the landscape in order to determine land which is 
subject to development constraints such as flooding, severe slopes, 
weak soils, etc., (3) projecting the twenty or so year demand for 
urban land, (4) allocating land to meet the demand, (5) designing a 
capital improvement program to extend key facilities and services into 
urbanizab1e land, and (6) adopting a site-specific UGB which is 
acceptable to all affected jurisdictions, such as nearby cities, 
counties, special service districts, and the LCDC. 
Because Oregon's land use planning program is structured to be a 
series of state-coordinated local plans, the LCDC is vested with the 
power to determine whether local plans comply with the statewide 
planning goals. The LCDC has apparently held high standards for local 
governments to follow in preparing acceptable plans: by late 1983 
nearly 90 percent of all plans submitted to the LCDC for review for 
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the first time have been rejected. The most common reasons for 
rejection include: (1) population projections which appear too high or 
are not based upon offi cia 1 agency project ions, (2) hous i ng dens it i es 
and overall urban land use intensities which are too low, and 
therefore require more rural land to be urbanized than considered 
necessary by the LCDC, and (3) allocating more urbanizable land than 
is needed within twenty years. In this latter regard, the LCDC 
usually denies plans which attempt to avoid creating excessive demand 
- in other words, the LCDC prefers plans which anticipate total in-
fill to p1ans which attempt to minimize private monopolistic behavior. 
CHAPTER 2 
A Unified Theory of Urban Containment Influences on 
Urban-Rural land Values 
The performance of urban containment programs can be evaluated by 
comparing their effects on the urban-rural land market to theoretical 
expectations. Unfortunately, a theory of urban containment effects on 
land values does not exist except as disjointed contributions from 
the economic, geographic and planning disciplines. A unified theory 
incorporating relevant features of these independent contributions is 
constructed of three components. First, if urban containment policies 
intend to focus growth within UGBs, then one should expect an 
excessive demand for urban land to result and consequently effect 
segmentat ion of the urban-rural 1 and market. Second, when an urban 
containment program uses conservancy zoning for the purpose of 
creating greenbelts surrounding urban areas, then it should effect the 
removal of the speculative use value component of rural land and 
reveal the underlying agricultural use land value gradient proximate 
to a UGB. Third, proximity to these greenbelts should be internalized 
by the urban land market as an amenity. These components are reviewed 
and combined into a unified theory. 
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A. SEGMENTING THE URBAN-RURAL FRINGE LAND MARKET 
Market segmentation can be affected by socioeconomic 
discrimination between areas, which Becker (1957) and Rosser (1978) 
identify as "ghetto" segmentation. Clawson and Perloff (1975) note 
that zoning is commonly employed to create and/or reinforce such 
socioeconomic segmentation. Ohls, Weisberg and White (1974) suggest 
that "fiscal" zcning can increase aggregate municipal property values 
if it segments the market by socioeconomic strata. Lafferty and Frpch 
(1978) suggest that if an urban development program concentrates 
development within a municipality, then property values rise 
throughout it and the regional land market becomes segmented into 
urban and rural submarkets. In all of these examples, a gap in the 
locus of land values is expected along the boundary between districts 
created by socioeconomic discrimination, zoning, or urban development 
policies. 
Whitelaw (1980) presents a simplified version of how an urban 
containment program may segment the land market. In the absence of a 
program, any notable differences between land prices on adjoining 
parcels should be explained by differences in the determinants of land 
values such as location, size, socioeconomic factors, negative 
external ities and amenities. However, if a program uses a UGB and 
other containment policies to differentiate between urban and rural 
land, it does so by creating a gap in t~e otherwise continuous locus 
of urban and rural land values at the UGB. In Fig. 2.1, Rm represents 
the unrestricted locus of land rents along the urban-rural fringe and 
curve R9 represents the locus of land values resulting from the same 
UNIT VALUE 
OF LAND 
Uo u. 
Pt.. 
p. 
PR. R" 
R9 
u. Us 
DISTANCE 
FIGURE 2.1: EFFECTING SEGMENTATION OF THE URBAN-RURAL LAND ~~RKET. 
When an Urban Containment Program differentiates between urban and rural 
land uses at an Urban Growth Boundary, u2 , it does so by creating a gap 
in the locus of urban and rural land values at U2 and the land value 
gradient shifts from Rm to Rg. r-.) 
''':> 
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forces affecting Rm, plus the increment which results when urban land 
uses are denied locations beyond the UGB at u2" Under an urban 
containment program, the value of land at u3 is at Rg3; land denied 
of urban development prospects is thus less valuable under urban 
containment programs than it would have been otherwise. Likewise, the 
value of land at ul is higher than it would have been otherwise 
because an excessive demand for urbanizable land will have been 
effected. Thus, an urban containment is expected to effect a gap in 
the locus of land values at u2 in the manner illustrated in Fig. 2.l. 
If a gap is not detected, then it may be concluded that (a) Rg and Rm 
are the same, (b) the program has no apparent effect on land values, 
and thus (c) the regional land market has not been segm~nted into 
urban and rural components. In a model of land value determinants 
which allows binary differentiation between urbanizable (1) and rural 
(0) land, a significant anr1 positive coefficient on that determinant 
is expected. Two studies employ such models to evaluate specific 
urban containment programs, but each offer mixed results. These 
studies will be summarized below. 
Brooklyn Park, Minnesota, adopted its urban containment program 
in 1963, and enjoys the reputation as being among the pioneers of 
urban growth management. Gleeson (1979) studied its effect on urban 
and rural land values based on sales of 129 and 73 principally vacant 
land parcels in 1972 and 1976, respectively. He selected these time 
periods because they fell conveniently several years after program 
impiementation. He found that a segmentation binary attribute, 
differentiating between large (15+) acreage parcels located inside or 
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beyond the Brooklyn Park urban services limit, accounted for more than 
two-thirds of the difference in mean value between the urban and rural 
components, after accounting for other influences on price variation. 
His findings did not hold for smaller parcels. He surmised that 
larger parcels provide investors and developers with greater holding 
and interim use flexibilites. 
Salem, Oregon, has employed an urban containment program since 
only 1975, but it is among the most celebrated in America. The 
program was ~ited by Oregon's Land Conservation and Development 
Commission as the example for all other urban areas of the state to 
emulate. Largely as a result of this directive, Oregon's statewide 
planning program has achieved a considerable reputation among planning 
analysts (see, e.g., Furuseth, 1980, 1981; National Agricultural Lands 
Study, 1981; Urban Land Institute, 1975; Gustafson, et al., 1982; 
Jeffrey, 1983) and the planning profession (American Planning 
Association,1982). Beaton, et al. (1977) studied the effect of 
Salem's program on sales of 105 vacant urban residential and rural 
land exceeding one acre occurring in 1976. They did not find a 
significant coefficient on their binary segmentation attribute. They 
suggested that, because an ample supply of urbanizable land apparently 
exists in Salem, an excessive demand for urban land should not be 
detected until after a period of several years. They also suggested 
that short term urban service extension policies should be the major, 
if not the sole, policy influence on urban land values. 
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B. REMOVING SPECULATIVE USE VALUE OF RURAL LAND 
Boal (1970) theorizes the role which urban containment programs 
assume in removing speculative use value of rural land. Boal's theory 
is actually an extension of Sinclair's (1967) agricultural use land 
value, which itself is an extension of Von Thuenen's (1826) classical 
land rent theory. The first part of this section reviews (a) Von 
Thuenen's salient contributions to land rent theory, (b) contemporary 
urban land value theory, especially as it relates to the urban-rural 
fringe, and (c) Sinclair's theory. The second part of this section 
discusses Boal's application of Sinclair's theory to the evaluation of 
urban containment programs. 
1. Land Value Theor~ 
Von Thuenen theorizes that agricultural use land value increases 
as a function of market proximity and is influenced by commodity 
characteristics. In its simplest form, his theory described the 
pattern of nineteenth century German agricultural land uses as a 
system of six concentric zones around urban development. Land in the 
innermost zone commanded the highest rent. In order to outbid 
competing use~~, occupants of this zone had to produce the most 
valuable commodities of the time, such as vegetables and milk 
products, because these commodities enjoyed high yields per acre and 
were perishable under the transportation and storage conditions 
preva 1 ent for the times, The second zone also commanded hi gh rents, 
and occupants here were typically devoted to firewood and timber 
production because these goods could be produced in high volumes and 
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also enjoyed high rents. However, because of the weight and bulk 
characteristics of these goods, transportation costs were also high 
and the second zone consequently did not extend far from the market. 
The third zone was occupied principally by rye, a valuable staple 
during Von Thuenen's time. The fourth and fifth zones were occupied 
by declining proportions of rye with pasture and fallow crops. Only 
land extensive livestock grazing occupied the outermost zone. 
Alonso (1960, 1964, 1972) succinctly describes the relationship 
of land value to market proximity and commodity characteristics within 
Von Thuenen's scheme, and then extends Von Thuenen's concept to 
describe the urban-rural land market. For example, Fig. 2.2 assumes 
that if wheat production yields $100 per acre at the market and 
production costs are $50 per acre, then a farmer growing wheat at the 
market would make a profit of $50 per acre. At greater distances from 
the market, transportation costs of $5 per mile per acre, for example, 
reduces profit to $25 at five miles and to zero at ten mi les. If pea 
production enjoys a market price of $150 per acre, but production 
costs are $75 per acre and transport costs are $10 per mile per acre, 
then Fig. 2.2 shows the pea farmer's profit to be $75 per acre at the 
ma.rket and zel"(~ ~t 7.5 mil es. 
The nature of the competition for space and location between 
these commodities simplifies Von Thuenen's theory of agricultural use 
land value. If farmers are merely tenants on the land, then the 
relationship between farmer and landowner can be viewed as separate 
and profits realized by the farmer will be shared with the landowner. 
The landowner will naturally seek the highest return to his land and 
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will allow only the highest paying farmer to rent his land. As 
farmers bid against each other for more profitable locations unti 1 
farmers' profits are everywhere the same, then what has been 
considered profit may now be considered rent; hence Von Thuenen's 
economic rent concept. Fig. 2.2 shows that, when landowners seek the 
highest rent, farmers will tend to produce peas at distances closer to 
the market than five miles and wheat at di stances beyond five miles. 
At five miles, farmers are indifferent to the production of peas or 
wheat because the rent from each crop will be the same. Now consider 
that the wheat farmer has alternative bid-rent functions for land when 
market prices for wheat are higher and lower than the level indicated 
in Fig. 2.2, along each of which his profits are everywhere the same. 
Fig. 2.3 shows these alternative bid-rent functions, Ra, Rb and RC, 
superimprosed upon the actual market value of land, Rm. The user of 
land will select that location (L) where land rent (R) is the lowest, 
which is the tangent of Rm with Rb; profits will be maximized at this 
point because the user achieves equilibrium between location and rent. 
The market value of land is thus comprised of all competing users' 
selection of equilibrium quantities of location and rent. Thus, in 
Fig. 2.4, the distribution of land uses on the landscape is 
generalized as a pattern of concentric zones extending from the market 
center, where location is dictated by the progressively steeper bid-
rent curves of the central business, residential and agricultural 
users. The rent demanded at any location for a unit of land is that 
which a given user is required to pay in order to outbid all other 
potential users for that location. 
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Fig. 2.2 The competition for location between 
Peas (P) and Wheat (W). (From Alonso, 1972.) 
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A user of land with alternative bid-rent 
functions will select those quantities of 
location and rent where the market value 
of land is tangent to the lowest possible 
bid-rent curve. (From Alonso, 1972.) 
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Activities organize themselves on the urban landscape 
into a pattern where those with steeper rent functions 
than competing uses command central locations. 
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Muth (1961) notes that changing population, technology, income, 
and other factors may effect urban spatial expansion into rural areas 
over time. Assuming residential and agricultural production and demand 
funct ions which decl ine with di stance from the market center in a 
manner shown in Fig. 2.4, residential users outbid agricultural users 
to the left of b while agricultural users outbid residential users to 
the right of b. The urban-rural boundary can be considered b, where 
users of land are indifferent to converting their land from 
agricultural to residential uses. Figure 2.5(a) shows that the demand 
and supply characteristics establish the equilibrium price of 
residential land users, Rl (the equilibrium price of agricultural land 
c:e sR· u ... r , __ " 1S impl ied). If factor prices such as transportation costs 
and household wages are known for both residential and agricultural 
users, then Fig. 2.5(b) shows that the urban-rural boundary, b, can be 
drawn as the intersection of the rent functions of both users. In Fig. 
2.5(a), if PI rises, this means that residential users' utility of 
land increases and they will be willing to pay higher rents. This 
change in residential users' taste for land may result in increasing 
their demand function to 01', and supply may also increase to SI' if 
residential land users outbid agricultural land users just beyond the 
boundary, b. This causes Rl to shift to Rl' in Fig. 2.5(b), and the 
urban-rural boundary consequently extends outward to b'. Despite these 
conversion dynamics, however, Von Thuenen, Alonso, Muth, and others, 
assume that the form of the agricultural use land value gradient will 
retain the feature of declining at a declining rate with respect to 
distance from the market. 
Fig. 2.5 
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(0) 
The effect of changing tastes for residential land, R1, on the 
location of the boundary between residential and agricultural 
activities (R2). (From Muth, 1961.) 
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Sinclair observes that in twentieth century industrialized 
countries, where transportation has been vastly improved and 
perishable commodities can be hauled great distances and stored for 
long periods of time, the advantage of market proximity - so important 
during Von Thuenen's time - has been substantially diminished. 
Furthermore, the nature of agri cu 1 tura 1 product ion in i ndustr i ali zed 
countri es has become more sophi st i cated; modern agri cu ltura 1 
organization favors large-scale production and mass transportation of 
goods, which further diminish the advantages of market proximity. In 
fact, because modern agricultural operators enjoy national and world 
markets, proximity to transport routes and shipping points are likely 
more important location criteria than local market proximity. 
Sinclair suggests two additional factors which affect the 
productivity of agricultural land proximate to the market. First, 
where urban and agricultural land users are juxtaposed, urban 
externalities will tend to inhibit agricultural productivity by 
trespassing and by imposing nuisance abatement to control dust, 
fertilizers, hours of operation, road use, noise, pesticides, 
irrigation, and so forth. Second, within the urban-rural fringe, 
undeveloped land is subject to the speculation that it will be 
converted to urban uses in a matter of time. The degree of this 
anticipation varies with respect to urban development proximity and 
the perceived rapidity of urbanization. Sinclair observes that the 
greater the likelihood of conversion, the less likely a farmer will 
find it practical to invest highly into agricultural inputs. The 
combination of urban externalities and speculation results in 
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agr~cultural productivity increasing with declining proximity to 
urbanization until, at some point beyond urban development, the 
production-inhibiting influences are negligible: a phenomenon 
antithetical to Von Thuenen. Sinclair suggests that the innermost zone 
of agricultural production will be devoted to idled and developing 
land. The second zone will be devoted to idled land and land which is 
in temporary uses such as grazing. In both the first and second 
zones, little agricultural investment and maintenance cost is required 
to hold the land. The third zone will be one of transitory field 
crops and grazi ng, where nom i na 1 agri cultura 1 i nves tments are 
observed. The fourth zone will be devoted to dairying and field crops 
while the fifth zone consists of specialized feed-grain livestock. 
While some have disputed aspects of Sinclair's theory (Peet and 
Horvath, 1967), several observations and empirical efforts have 
supported his agricultural use intensity expectations. For example, 
Burgess (1925, 1929) described Chicago's land use pattern as one of 
concentric zones where the fifth through seventh zones were comprised 
of increasing agricultural intensity and declining urbanization 
pressure. Gottman (1961) reported vast amounts of agriculturaily 
underutilized land proximate to urban development within 
"megalopolis". Mattingly (l972) rerorted declining agricultural land 
use intensity and an increasing incidence of "part-time" farming with 
increasing proximity to urban development in the Rockford, Illinois, 
area. Berry, et ale (1976) and Berry (1978) reported a survey of 
middle Atlantic states farmers which found that farmers tend to 
undergo a process of agricultural disinvestment in anticipation of 
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urban conversion. Based on their review of literature and some 
empirical work, Coughlin, et al. (1977) coined the term "impermanence 
syndrome" to describe the situation where farmers anticipating 
urbanization and the resulting change in social and economic 
conditions, become disinterested in maintaining productivity levels. 
Based on his pattern of agricultural uses proximate to urban 
development, Sinclair traces out the underlying value of land for 
agricultural uses as essentially a convex quadratic function with 
respect to distance from urban areas, shown as Rg1 in Fig. 2.6. 
However, because the unrestricted market value of land is observed at 
Rm, consistent with Alonso (1960, 1964), Mills (1969), and Muth (1961, 
1969), Sinclair acknowledges that his peculiar agricultural use land 
value gradient will be obscured. His theory allows for a convenient 
definition of speculative use value of land. If the ratio of 
agricultural use land vdlue to market value increases continuously 
with distance from urbanization unti1 the ratio becomes unity, beyond 
which agricultural use land value declines, then the difference 
between agricultural use land value and market value at any point 
prior to unity must be speculative use land value. 
2. The Use of Urban Containment Programs to Reveal Sinclair's 
Agricultural Use Land Value Gradient 
Over most of thi s century, Britain's "garden city" movement has 
largely championed Howard's (1902) concepts for containing 
urbanization within greenbelts. In 1948, Britain's "Town and Country 
Act" required all urban areas to prepare plans consistent with it 
UNIT VALUE 
OF LAND 
Figure 2.6 
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The market value, Rm, and agricultural use value, Rg, 
of land proximate to urban development at uO· 
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(see, e.g., Hall, et al., 1973). While complex and subsequently 
modified several times, two of the Act's features are relevant here. 
First~ urbanizable areas were intended to be confined within 
"stoplines", beyond which urban services and low density urban sprawl 
was made exceedingly difficult. Second, because the Act intended to 
remove speculative use land value of rural land, and convert rural 
land into a system of greenbelts surrounding urban areas l a three 
hundred million pound stelling fund was set-aside to pay for rural 
landowners' negotiated speculative use land value losses. 
Einsweiler, et al. (1975a, 1975b) and Carter, et al. (1974), 
suggest that urban containment programs similar to Britain's are 
becoming an increasingly popular and steadily accepted regional 
planning strategy in America. These efforts typically consist of two 
fundamental features: the containment of urbanization within urban 
growth boundaries (UG~s) and the preservation of rural land generally 
for greenbelt (Isberg, 1973) or urban land banking purposes (Fishman & 
Gross, 1972). Jurisdictions employing UGBs typically intend to 
contain urbanization within UGBs for a five to twenty year period and 
include a variety of specialized urban development controls including 
annexation policies (Freilich, 1975), planned unit development 
incentives (8urtheii, 1972, 1973), capitai facilities programming 
(~ii:;.t & Hirst, 1975), phased zoning (Urbanczyk, 1974), and so forth. 
Rural land is typically subjected to conservancy zoning (Rosser, 1978; 
Toulan, 1965), minimum lot size and use controls (GustafslJn, et al., 
1982), or outright purchase of development rights (Costonis, 1974). 
While some urban containment programs merely intend to slow the 
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urbanization process into rural areas (Gleeson, 1979), others intend 
to preserve rural land soley for greenbelt uses (Gustafson, et al.; 
Furuseth, 1980, 1981j. 
If Sinclair's peculiar agricultural use land value gradient were 
ever to manifest itself~ Boal suggests that it should do so as a 
result of urban containment programs. Following Sinclair, Boal notes 
that the market value of rural land is composed of speculative and 
agricultural use components. Within the urban-rural fringe land 
market, the speculative use land value component occupies the area 
between lines RmRg1 in Fig. 2.6, and exists at any point where the 
ratio of agricultural use land value to market value is less than 
unity. If an urban containment program separates urban from rural 
land by imposing a UGB at uO' then it should effect removal of the 
speculative use land value component beyond the UGB and thereby reveal 
Sinclair's underlying agricultural use land value gradient at Rg1. If 
the program is perceived by farmers to provide them with long term 
stability, then the program should also result in greater investments 
into and productivity of farmland, and the agricultural use land value 
gradient should shift upward to Rg2. However, because urban 
externalities spill over the UGB and into agricultural land, 
Sinclair's peculiar land value gradient should remain evident. Both 
Baal and Rosser suggest that the success of an urban containment or 
greenbelt program may be evidenced by Sinclair's gradient. 
This researcher has not found empirical support for Sinclair's 
gradient. nor has he found any empirical effort to apply Sinclair's 
theory to the study of urban containment programs. 
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C. GREENBELT PROXIMITY AS AN AMENITY IN THE URBAN LAND MARKET 
In addition to offering a variety of publ ic goods, open spaces 
may provide amenities to urban land proximate to it. If an entire 
urban area benefits from the exi stence of greenbelts, then the 
greenbelts can be considered to provide a pure public good. On the 
other hand, if properties proximate to greenbelts enjoy exclusive 
consumption of certain goods such as views, privacy, and recreation, 
then greenbelt proximity may be considered a quasi-public good or 
amenity. In this regard, several empirical works report that the 
urban land market assigns 3n amenity premium to proximity to several 
forms of publicly owned open spaces including water bodies and beaches 
(Li & Brown, 1980; Diamond, 1980; Brookshire, et al., 1980; and Brown 
& Pol1akowski, 1977), large urban parks (Blomquist & Worley, 1981; 
Hammer, et al., 1971; Coughlin & Kawashima, 1973; and Weicher & 
Zerbst, 1973), and greenbelts (Correll, et al., 1978). The models 
employed in these studies typically viewed the commodity "housing" as 
representing a bundle of goods consisting of location, space and 
structure, and amenity attributes. By holding location, space and 
structure attributes constant, price differentials were attributed to 
amenities representing open space proximity. In all of these 
examples, the amenity value may be partly attributable to public 
ownership of the open spaces. 
When the greenbelt is privately owned, the amount of amenity 
value internalized by the urban land market may depe~d on the nature 
of the rural land controls involved. In Britain, where rural 
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landowners were compensated for their negotiated speculative losses, 
and ministerial "permission" to urbanize greenbelts is made 
exceed i ng1y d iff i cu It, the urban 1 and market is expected to 
internalize greenbelt proximity as an amenity. This is because 
Britain has virtually purchased the development rights of rural land, 
and urban landowners proximate to these greenbelts have some certainty 
about their long term status. However, Oregon's program provides no 
compensation for speculative losses resulting from EFU zoning (similar 
to Rosser's "conservancy" zoning). In fact, policy documents suggest 
that, because the UGB may be pushed into EFU areas over time, explicit 
compensation for near term speculative losses is not necessary (see, 
e.g., Mid-Wil1amette Valley Council of Governments, 1972a). 
Hitherto, theoretical and empirical efforts have not specifically 
determined that the urban land market will value proximity to 
priYate1y owned greenbelts as an amenity. Boa1 (1970) and Rosser 
(1978) address the issue of privately owned greenbelts, but. they 
indicate that conservancy zoning and UGBs should only effect a gap in 
land values, as shown in Fig. 2.7. This researcher rather theorizes 
that, under the condition of containing urbanization within UGBs and 
limiting rural land to greenbelt uses (by subjecting it to conservancy 
zoning), the urban land market will assign a premium to greenbelt 
proximity and land value will increase from P1 to P2 at u2' The 
amenity but should have the property of diminishing returns. If 
conservancy zoning is not implemented beyond the UGB, and rural land 
is allowed to develop into a pattern of low density urban sprawl, then 
this amenity should not be detectable. 
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FIGURE 2.7: CREATING AN AMENITY IN THE URBAN LAND MARKET. 
When an urban containment program effects creation of a 
greenbelt surrounding urban areas, as in imposing 
conservancy zoning on rural land, then the urban land 
market values greenbelt proximity as an amenity. Where 
the greenbelt is coterminous with an urban growth 
boundary at U2 ' the amenity value is represented by Rg4 . 
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D. UNIFYING THESE THEORIES 
Fig. 2.8 unifies these theories into one which accounts for 
several out~omes to urban containment programs. Assuming a competitive 
market where the locus of land values comprises the land value 
gradient Rm, an urban containment program which limits urbanization at 
u2, should have the effect of creating a gap in the locus of land 
values at u2' If conservancy zoning is not imposed on rural land, 
thus allowing rural land to develop into a pattern of low density 
urban sprawl, then the land value gradient will be shifted from Rm to 
R91· 
Where an urban containment program also includes conservancy 
zoning beyond u2' speculative use land value is removed from the area 
u2u4 and the underlying agricultural use land value gradient, R92' is 
revealed. Over time, the agricultural use land value will shift 
upward to R9 3, because farmers will be insulated from urbanizing 
influences and they will increase agricultural investment and 
productivity. The form of this gradient will remain the same, 
however, because land proximate to urban development will remain 
neg at i ve 1 y i nf 1 uenced by prox i mate urban uses. Under these 
conditions, urban land proximate to the greenbelt delineated by a UGB 
imposed at u2 will value its proximity as an amenity between u2 and 
ul' and the urban land value gradient will appear as Rg4 in this area. 
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CHAPTER 3 
A Model to Evaluate Urban Containment Programs 
Urban containment proyrams may be evaluated by comparing the 
performance of policy attributes estimated from a model of the urban-
rural land market to the unified theory presented in Chapter 2. In 
this chapter: (1) a general model to evaluate urban containment 
programs is presented; (2) the research setting and nature of the data 
available to evaluate the performance of Salem's urban containment 
program is reviewed, and; (3) the model employed in this research to 
evaluate Salem's program is specified. 
A. A GENERAL MODEL 
There are three fundamental land value determination theories: 
(a) classical rent theory; (b) speculative theory, and; (c) investment 
theory. Classical rent theory views land value as determined by 
variations in the inherent productivity and accessibility between 
parcels. Following Ricardo, productivity models explain differences 
in agricultural land values. Accessibility models of vacant land 
value were originally developed by Von Thuenen and later adapted by 
Alonso (1960, 1964) and Muth (1961, 1969) to the urban-rural fringe. 
Some theorists - notably Clawson (1971) - view land value as highly 
influenced by land and development speculators. Others - such as Bahl 
(1968), Shoup (1970), Adams, et al. (1968), and Kaiser, et al. (1968) 
- view land valuation as the result of rational investment 
calculations where prospective purchasers discount the future expected 
use value of undeveloped land to estimate a present value net of 
holding costs (such as property taxes, management, etc). 
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Witte and Long (1980) conclude that none of these models receive 
consistently high ratings in terms of their ability to: (a) provide 
thorough theoretical explanations of land value; (b) explain the 
variations in land value; (c) enjoy readily available data, and; (d) 
have i nterpretab 1 e outcomes. The i r eva 1 uat i on scheme rates 
accessibility models slightly higher than productivity, speculative 
and investment models. To improve the performance of vacant land 
models, they suggest an eclectic model comprised of these models' 
salient features and features of the hedonic model of land value 
where land is occupied by structures. While classical rent theory 
views land as a homogeneous good, Witte and Long contend that it is a 
nonhomogeneous good with multiple site and bidder attributes affecting 
its productivity and unit value. Their model explains the variation of 
unit value of vacant land as a function of: (a) site attributes (SA) 
such as accessibility, public policy constraints on the parcel 
including urban containment pol icies, size and shape, topography and 
soil characteristics, externality or neighborhood factors, 
availability of services such as water and sewer, and environmental 
quality; and (b) bidder attributes including holding costs (HC) such 
as property taxes and other assessments, income (1) derivable from 
vacant land uses such as crops and parking, future development 
possibilities (OP), ownership and title factors (DC) which may affect 
sales prices, tax law and portfolio considerations of bidders (TL), 
and the risk and return of alternative investment opportunities (RRa): 
P = f{SA, I, HC, OP, DC, TL, RRa). 
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They suggest that their model may reveal the underlying valuation of 
vacant land if land supply is perfectly inelastic and bidder 
ch,jractet'istics va·ry. They also suggest that, because short-run owner 
reservat ion prices and other ownership characteri st ics may gi ve some 
elasticity to the vacant parcel supply curve, the underlying valuation 
of parcel attributes may only be estimated using Rosen's (1974) two-
step procedure. Otherwi se, the model is considered in reduced form 
and coefficients are interpretable as implicit prices. In either 
case, when the vector of site attributes includes urban containment 
attributes (such as differential zoning) then, by holding all other 
attributes constant, the model will estimate price differentials of 
vacant land value attributable to those urban containment factors. 
Thus, it appears that a model of the unified theory of urban 
containment effects on land values may be constructed consistent with 
either the traditional accessibility or Witte & Long's eclectic 
approaches, depending on data availability and characteristics. 
B. RESEARCH SETTING AND DATA CHARACTERISTICS 
This dissertation selected the urban containment program of 
Salem, Oregon, for evaluation because of its many research 
conveniences, including: (a) its recognition as the quintessential 
urban containment program in Oregon, if not America; (b) its use as 
the precedent cited by Oregon's lCDC for requiring urban containment 
programs of all urban areas statewide; (c) its physical setting - it 
is not complicated by extensive suburban development or spillover 
growth from proximate major urban areas, and it is situated on a 
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modestly flat to gently roll ing plain; (d) its differential urban 
development pattern - urban development is largely proximate to its 
northern UGB but not to its southern UGB, and conservancy zoning is 
largely imposed on rural land proximate to its northern UGB while 
rural residential zoning is largely imposed on rural land proximate to 
its southern UGB, and; (e) its use as the subject of previous research 
efforts. This section will review the nature of Salem's growth and 
policy responses to it, the selection of an appropriate period of 
study, and the nature of available data. 
The Salem SMSA comprises two counties and over one-quarter of a 
million inhabitants, about half of whom reside within the Salem UGB. 
The UGB contains the cities of Salem and Kaizer (formally incorporated 
in 1982) with 1980 populations of about 90,000 and 30,000 
respectively. Salem is Oregon's capital city and Marion County seat. 
Between 1960 and 1980, Marion County's population increased by 65% 
(70,000 people) and its supply of farmland decreased by 12%, (45,000 
acres). Development of unincorporated areas became the focus of 
broad-based public efforts to contain urbanization particularly within 
the Salem region. For example, in 1970-71 over 2,000 acres of 
unincorporated land were subdivided and provided with urban level 
services. By early 1975, Marion County and neighboring Polk Count~J~ 
together with the City of Salem, had installed a UGB and imposed 
conservancy zoning in prime agricultural areas beyond it. The UGB was 
sl ightly modified between its initial adoption in 1974-75 and LCDC's 
approval of it in 1981. For this analysis, the subject UGB is that 
approved by Marion County on April 11, 1979 and shown in Pl ate 3.1. 
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The research period is limited to the period of September 1, 1977 
to August 31, 1979 because: (a) it commences about three years after 
initial adoption of the UGB and about two years after conservancy 
zoning was completed~ thus providing some time for the local land 
market to internalize these policy influences; (b) it represents a 
period of time when Salem experienced rapid growth; (c) it precedes by 
only a few months the beginning of Oregon's 1980 recession; (d) it 
precedes by a few months the rapid increases in the prime lending and 
mortgage rates, and; (e) an adequate number of residential and rural 
vacant land sales occurred. 
Two hundred and nine sales of vacant residentially zoned urban 
land and rural land in Marion County, exceeding nine-tenths of an acre 
but less than 100 acres in size, and situated within and roughly three 
miles beyond the UGB, constitute the universe of qualified vacant land 
sales occurring during the study period. The universe does not 
include vacant land sold subsequent to urban subdivision approval, or 
sales apparently involving relatives and closely-held corporations, or 
trades involving tangible property of unspecified value. 
Sources of read ily ava i 1 ab 1 e data inc 1 ude recorded sa 1 e 
instruments, county zoning maps, soils data and maps provided by the 
USDA Soil Conservation Service, facility maps provided by the City of 
Salem, census information, county Tax Co11ector data and maps, and 
county Assessor files. These data allow specification of: unit sale 
prir.es, accessibility, parcel size, soil characteristics and 
topography (indirectly), availability of urban services, urban 
containment policies generally and zoning particularly, property tax 
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level, neighborhood characteristics - to the extent reported by the 
census and only at the census tract level, and time of sale. 
Site attributes which cannot be specified due to available data 
and resource limitations include (a) specific on-site characteristics 
such as topography, drainage, views, and the avai 1 abi 1 ity and 
suitability of alternative water and sewer sources - such as wells and 
septic systems; (b) certain neighborhood effects such as crime rates 
and dilapidation levels, and; (c) air and water qual ity. 
Because resources 1 imited data collection to secondary publ ic 
sources, bidder information is not included in this research. In 
addition, because a large porportion of all sales were recorded by 
memoranda, specific sale terms such as interest rate and payment 
schedule were not available and calculation of present values was not 
possible. However, property tax and zoning information may give some 
indication of bidder behavior with respect to holding costs and 
development possibilities. 
The spatial distribution of urban and rural activity in the study 
area may reveal the conditions under which aspects of the unified 
theory can be found. For example, while conservancy zoning is applied 
extensively to farmland proximate to the UGB in North Salem, rural 
residential zoning is applied extensively to rural land proximate to 
the UGB in South Salem. Since urban containment programs intend to 
remove speculative use value of rural land, separate evaluations of 
the northern and southern regions may reveal the conditions under 
which this outcome may be realized. Plate 3.1 illustrates the pattern 
of conservancy and rural residential zoning in the study area. 
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Second, the conditions under which the urban land market 
internal izes greenbelt proximity as an amenity may be determined by 
separately evaluating the urban North and South Salem. In the 
northern region, urban development is largely proximate to the UGB and 
the UGB itself delineates the conservancy-zoned farmlanus cOlilpris;ng a 
greenbelt. In the southern region, urban development is largely some 
distance from the UGB and land beyond the UGB is allowed to develop 
into a pattern of low density urban sprawl. Plate 3.2 illustrates 
where urban development is generally proximate to the UGB. 
C. MODEL SPECIFICATION AND PERFORMANCE EXPECTATIONS 
Based on the characteristics 0f avai lable data, a model is 
developed to evaluate Salem's urban containment program in terms of 
the unified theory. The model is in reduced form and is similar to 
accessibility models based on classical rent theory. The model will 
attempt to explain the variation in per acre price of land (PACRE) as 
a function of parcel size (SIZE), month in which the sale occured 
(TIME), soil quality, related topographical features, and septic 
suitability (SOILS)>> neighborhood influences proxied by the average 
household income at the census tract level (INCOME), purchase 
characteristics (TERMS), holding costs in terms of property taxes 
(TAX), the availability of urban utilities, notably water and sewer 
(SERVICES), accessibility in terms of distance from the central 
business district (DCBD), incidence of rural residential (RR) zoning, 
and urban containment policies (UGB): 
PACRE = f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,SERVICES,RR,DCBD,UGB). 
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1. Attribute Specification 
The attributes of this model are essentially site-related. 
However, the TIME, TAX and TERMS attributes may indicate bidder 
behavior with respect to changing market conditions over time, 
property tax effects on holding decisions, and financing arrangements 
which may affect holding and development decisions. In most 
instances, these attributes are conventionally specified. 
(a). SIZE 
Urban economists such as Ratcliff (1949), and Smith, Tschapat and 
Racster (1977) suggest that land value per unit initially increases at 
an increasing rate and then decreases at a decreasing rate as lot size 
increases. Hushak and Sadr (1979) note that the relationship between 
unit land price and parcel size is highly nonlinear because the nearly 
constant cost of subdividing is spread over less area as parcel size 
declines. Colwell and Sirmans (1978) theorize and empirically 
demonstrate the existence of "plottage" a~d "plattage" value of land. 
"Plottage" value occurs when land value increases as a function of 
land assemblage, providing owners with greater development 
flexibility. "Plattage" value occurs when land value increases as a 
function of parcelization, providing owners with greater return from 
parcelization. Plottage and plattage may occur simultaneously in a 
land market. Colwell and Sirmans report an empirical investigation 
revealing (a) p'lottage to occur at aggregated parcel sizes of less 
than about one-quarter acre and (b) p 1 attage to occur at aggregated 
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parcel sizes greater than about one-half acre. Chicoine (1981) 
reported that plattage existed in his investigation of farmland values 
at the urban fringe - where the minimum case size was one acre. 
The nonlinear relationship between unit land price and parcel 
size is typically expressed in quadratic or log form. Expecting only 
the possibility of a negative association between area and unit land 
price, Clonts (1970), Hushak (1975), Richardson, Vipond and Furbey 
(1974), and Gleeson (1979), utilized the quadratic form. Expressing 
SIZE in the quadratic form appears acceptable when only plattage is 
expected in a local land market or when parcel sizes exceed about one 
acre. 
(b). TIME 
The influence of time on land value may be measured continuously 
by year (Colwell and Sirmans, 1978; Boyce, 1972; Richardson, Vipond, 
Furbey, 1974)) or month (Chicoine, 1981). The coefficient of TIME is 
expected to be positively associated with land value. In a semi-log 
model, TIME may be interpreted as an inflation rate. In a linear 
mode 1, TIME may be interpreted as the average amount of change per 
unit of TIME - not as conveniently interpretable as the semi-log model 
allows but acceptable when a study period does not cover more than 
just a few years. Rather than defl at ing sales prices by regional or 
national consumer price defl ators, TIME has the advantage of 
indicating local inflationary tendencies and changing market 
conditions over time - such as the effect of urban containment 
programs. In this research, TIME is measured continuously in months. 
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(c). SOILS 
Continuously measured soil indexes allow estimation of the 
influence which soil productivity has on agricultural land values 
(Chicoine, 1981). Alternatively, if urban factors dominate in the 
urban-rural fringe, septic-suitability of soils is the fundamental 
market concern about soil quality and its influence may be proxied by 
a binary septic-suitability soils attribute (Chicoine, 1981; Gleeson, 
1979). For Marion County, the USDA Soil Conservation Service measures 
animal unit months (AUMs) - the equivalent of one-half ton of pasture 
feed produced per acre - continuously across all soil types found 
with i n the study area. AUMs vary between 9 and 21 with i n the study 
area and offer interpretive robustness: as AUM productivity improves 
for farmers, so do the drainage, topographic, foundation suitability, 
and excavation features for developers. In all soil groups, however, 
septic-suitability is virtually constant. This research measures soil 
quality in terms of AUMs. 
(d). INCOME 
The concept of neighborhood quality is among the most often 
specified land value determinants. Neighborhood quality has been 
proxied in terms of family or household income (Brigham, 1965; Oates, 
1973; Pollakowski, 1973; Kain & Quigley, 1970; Grether & Mieszkowski, 
1974; and Wieand & Muth, 1972), structural dilapidation (Mills, 1969; 
Downing, 1970), education level (Downing, 1970; McDougall, 1976), 
local school quality (Kain and Quigley, 1970), neighborhood density 
(Butler, 1982); overcrowding (Reuter, 1973; Crecine, Davis & Jackson, 
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1967; Brigham, 1965}, neighborhood racial composition (Maser, 1977; 
Downing, 1970), and crime rates (Brookshire, et a1., 1982; Smith, 
1978), and air and water quality (Ridker & Henning, 1967; Epp & A1-
Ani, 1979). However, 1980 census information indicated little 
variation of data with respect to dilapidation and overcrowding. In 
addition, education level did not perform significantly when attempts 
were made to specify it. Finally, adequately disaggregated data for 
crime rates, school quality, neighborhood density. racial composition 
and air and water quality were either not available or meaningless for 
want of satisfactory variation. Given Salem's apparent socioeconomic 
and environmental homogeneity, a census tract level household INCOME 
attribute was selected to proxy neighborhood quality. 
(e). TERMS 
Nearly half of all of the cases involved seller participation in 
the form of land sale contracts or trust deeds. However, terms 
involved in these sales were not reported in about half of such cases. 
Under Oregon law, one need only record a memorandum indicating sales 
price, date, parties involved, and very little else. Lacking 
information on sales terms in these cases, bidder characteristics and 
seller concessions are not determinable. However, the extent to which 
terms of sale influence sales prices can be indicated from a binary 
TERMS attribute. Following DeLacy (1983), a positive association 
between TERMS and PACRE is expected. 
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(f). TAX 
Bahl (1968) and Shoup (1970) theorize that property taxes (a) are 
a holding cost, (b) reduce land value, (c) reduce holding periods, and 
(d) encourage more intensive land uses. However, empirical work of 
Pasour (1972), Hushak (1975) and Hushak and Sadr (1979) suggest that 
property taxes have a small influence on urban-rural land values. 
Hushak (1975) implies that only with widely varying tax rates across 
many jurisdictions can one expect to recover significant TAX 
coefficients. 
Property tax rates observed within the study did not vary 
notably. However, property tax deferral was accorded about thirteen 
percent of the urban and rural cases, apparently because they met 
minimum agricultural production criteria. Qualifying landowners pay 
property taxes calculated on the agricultural income approach, which 
has the effect of reducing the effective tax rate to a ~raction (ten 
to twenty percent) of its tax liability under the market value 
approach. A binary TAX attribute may recover the implicit value of 
participation in this program. Within the urban area, the TAX 
coefficient is expected to be positive. On the other hand, five 
years' property taxes calculated at the current market value of land 
plus statutory interest become due when land is converted from 
agricultural to urban uses. Thus, short term advantages to 
participation may be negligible and the TAX coefficient may be 
negative if the bidder discounts the market price by the value of 
deferred taxes. The TAX coefficient is expected to be negative among 
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rural cases because policymakers will view participation as prima 
facie evidence that the land is in productive farm use and it should 
not be converted accord i ng 1 y; 1 andowners ant i c i pat i ng urban i zat i on 
therefore tend not to enroll in deferral programs (Hanson & Schwartz, 
1975). 
(g). SERVICES 
Goldberg (1974) and Goldberg and Ulinder (1976) report that 
access to trunk sewers is one of the four cons i derat ions of 
residential land developers. Adams, et al. (1968), estimated that the 
availability of trunk sewer lines increased the value of undeveloped 
land by an average of 75 percent. Gleeson (1979) reports that 
proximity to water and sewer mains and laterals has positive 
influences on land values. The influence of urban services on land 
values appear adequately measured by binary attributes. In this 
research, cases were either adjacent to both water and sewer, or not. 
(h). RR 
Within the study area, all cases situated inside the UGB are 
zoned for single family residential development at the same density, 
though any given subdivision may be approved for more or less than the 
zoning standard. Within the rural area however, three zones are 
app 1 i ed to two different classes of 1 and. The most product i ve 
farmland in the region is generally subject to "exclusive farm use" 
(EFU) zoning, which severely restricts land uses and parcelization. 
"special agricultural" and "rural residential" zoning affect the 
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balance of rural land in the study area •. These are considered "1 arge 
lotll (five to forty acre) and "small lot" (two to five acre) rural 
residential zones. A binary RR attribute allows differentiation 
between rural parcels subject to EFU or rural residential zoning. Due 
to the restrictions of EFU zoning, lallu vdlue should be positively 
associated with RR designation. 
(i). DCBD 
Classical rent theory views land as having the property of 
diminishing returns with respect to distance from the CBD (Alonso, 
1960, 1964; Muth, 1961, 1969; Mills, 1969, 1972). While some have 
considered accessibility in terms of driving time from the CBD and/or 
accessibility to nearby freeways and major streets, Mills (1969) 
concludes from his review of empirical work that it is adequately 
measured in terms of airline distance from the CBD. While the land 
value function will be negative-curvilinear with respect to distance 
from the CBD, empirical work suggests that a linear function is 
expected within the band around an urban area constituting the urban-
rural fringe (Wieand and Muth, 1972; Alonso, 1964; Richardson, Vipond 
and Furbey, 1974; Hushak and Sadr, 1979; Diamond, 1980). This 
research specifies distance from the CBD linearly. A negative 
assoc i at ion is expected between IDeBD" and PACRE. 
66 
(j). UGB 
The unified theory expects urban containment programs to affect 
urban-rural land values in three ways: (1) segmenting the urban-rural 
land market - or otherwise creating an excessive demand for urban land 
- resulting in a gap in the locus of land values at the UGB, (2) 
removing speculation in the agricultural land market and (3) creating 
a greenbelt proximity amenity in the urban land market. The UGB 
attribute is specified differently for models testing for each of 
these aspects. 
(I). Market Segmentation 
Market segmentation can be indicated by a Chow (F) test of 
submarkets (Freeman, 1978; see also Nelson, 1978), or a binary 
attribute segmenting cases spatially (Freeman, 1979; see also Gleeson, 
1979; Beaton, et al., 1977) or socieconomically (Becker, 1957; 
Harrison and Rubinfeld, 1978; Schnare and Struyk, 1976). While this 
dissertation focuses attention on the binary approach, the Chow 
procedure employed initially to test the null hypothesis that the 
price functions of the "urban" and "rural" submarkets are the same. 
The Chow test defines the restricted sums of squares as deriving from 
a pooled urban-rural regression equation and the unrestricted sums of 
squares as deriving from separate urban and rural regression 
equations. These equations do not include the UGB attribute. The 
Chow test F-ratio calculated here is significant at the 0.01 level, 
and the null hypothesis that the price functions of the urban and 
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rural submarkets are similar is rejected (see Appendix). This test 
does not indicate whether the price functions were similar prior to 
urban containment policies. 
The unified theory expects that an urban containment program will 
result in a gap in the locus of urban and rural land values at the 
UGB, indicating that market segmentation has been effected. The gap 
may be manifested as a significant coefficient on a binary UGB 
attribute, which is specified to indicate whether cases are located on 
the "urban" (1) or "rural" (0) side of the UGB. Results from this 
approach are reported in Chapter 4. 
(2). Eliminating Speculative Use Value of Greenbelts 
If conservancy zoning (Rosser, 1978) effects creation of a 
greenbelt and eliminates speculative use land value of farmland, then 
the land value gradient proximate to urban development should conform 
to the convex quadratic polynomial theorized by Sinclair (1967) and 
Boal (1970). The UGB attribute specified in (1) may be substituted by 
two attributes representing this quadratric polynomial; the first 
measuring distance from the UGB in units of one hundred feet, "DUGS", 
and the second being the squared transformation of the first, "DUGB2". 
(Because northern and southern rural cases are subject to different 
urban development proximity and zoning conditions, this researcher 
suspected that the price functions of these rural submarkets were not 
the same; the Chow test F-ratio, reported in the Appendix, supported 
this suspicion because it was significant at the 0.01 level, thus 
allowing for rejection of the null hypothesis that their price 
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functions were the same.} Under conditions where conservancy zoning 
is imposed on farmland proximate to urban development and the UGB, as 
found in the northern region, the DUGB attribute should be positively 
associated with PACRE and the DUGB2 attribute should be negatively 
associated. On the other hand, under conditions found in the southern 
region where rural residential zoning is imposed on rural land, 
suggesting that low density urban sprawl is allowed, the sign of the 
DUGB coeff i c i ent . shou 1 d be negat i ve; the sign expected of the DUGB2 
coefficient is not determinable under the unified theory. 
Because thirty-nine of the one-hundred-twenty-seven rural cases 
are proximate to a portion of the UGB del ineating the state's 
extensive prison farm, a bible college, and other institutional land 
not intended for development, interpreting UGB proximity influences on 
these cases may be problematic. While land value is expected to be 
negatively associated with prison proximity, the same may not be true 
for proximity to extensive prison farms and bible colleges. Twenty-
eight of these cases are interrupted in their line-of-sight to urban 
development by these institutional properties, and they are excluded 
from the rural UGB proximity regressions, therefore. The remaining 
cases are within direct line-of-site of urban development and are 
included accordingly. (A regression equation which identified these 
particular cases in a binary attribute resulted in an insignificant 
coefficient on that attribute; all other attributes remained 
reasonably stable. The results of this procedure are reported in the 
Appendix). 
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(c). Greenbelt Proximity as an Amenity 
If Salem's urban containment program effects creation of a 
greenbelt, then the unified theory expects the urban land market to 
value proximity to it as an amenity and the resulting land value 
gradient should appear as concave quadratic polynomial with respect to 
distance from the UGB. (Because conservancy zoning is imposed only on 
rura 1 cases beyond the northern reg i on UGB, there may not be a 
detectable greenbelt amenity in the southern section of the urban land 
market. Support for the suspicion that the price functions of the 
northern and southern urban land submarkets are not similar is 
indicated by a Chow-test F-ratio, which is significant at the 0.01 
level and results in rejection of the null hypothesis. This procedure 
is reported in the Appendix.) Separate northern and southern urban 
land market regression equations are reported in Chapter 4. The sign 
of the DUGB coefficient in the northern regression equation should be 
negatively associated with PACRE, while the sign of the DUGB2 
coefficient should be positive. Alternatively, the sign of the DUGB 
coefficient should be negative in the southern regression equation, 
but the unified theory does not expect a determinable sign for the 
DUGB2 coefficient. 
(k). Specification Summary 
The mode·' employed in this research to evaluate the performance 
of Salem's urban containment program is: 
PACRE = f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,SERVICES,RR,DCBD,DUGB) 
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where: PACRE is the parcel sales price per acre, SIZE ;s parcel 
acreage, TIME ;s month ;n which parcel sale took place (0 = September, 
1977 and 23 = August, 1979), SOILS; s parcel AUM rat; ng (samet; mes 
averaged where more than one soil rating is observed), INCOME is the 
average household income of the census tract within which a parcel is 
located, in units of one hundred dollars, TERMS indicates whether the 
parcel sold for cash (0) or involved seller financin~. (1). TllY "", 
indicates whether parcel enjoyed property tax deferral (1) or not (0), 
SERVICES indicates whether parcel was adjacent to both water and sewer 
(1) or not (0), RR indicates whether rural parcels were subject to EFU 
restrictions (0) or not (1), DCBD is the parcel distance from the CBD 
in units of one hundred feet, and UGB indicates either parcel location 
within (1) or beyond (0) the UGB, a quadratic measure of the distance 
from the UGB in units of one hundred feet. The means and standard 
deviations of these attributes for each market specified above are 
reported in the Appendix. 
2. Modelling and Specification Comments 
Salem's urban containment program was previously evaluated by 
Beaton, et ale (1977), who reported an insignificant coefficient on : 
binary UGB attribute. Their modelling apparently suffered from timing 
and specification problems. First, their research period commenced 
about one year after major elements of the urban containment program 
were implemented, leading them to suggest that perhaps the local land 
market lagged in internalizing the effects of this program. 
Alternatively, they admit that their UGB attribute suffered from 
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modest to high multi-collinearity with respect to CBD distance, their 
binary School District location attribute, and their binary urban 
service availability attribute. This research also suffers from modest 
UGB collinearity with the DCBD and UTILITYS attributes. 
Second, they suggest that perhaps both the urban and rural 
residential land markets were similarly affected by Salem's program. 
If UGBs restrict the supply of urban land, and if EFU zoning restricts 
the supply of land remaining available for rural residential use, then 
perhaps Salem's urban containment program simultaneously creates an 
excessive demand for urban and rural residential land. Since their 
model could not indicate this rural residential effect, they suggested 
that the performance of their UGB attribute may have been biased. This 
research accounts for this possibility by including the RR attribute. 
This research improves upon Beaton's work by: (a) selecting a 
study period occurring after the local land market had more time to 
adjust to urban containment pol icies, (b) 1 imiting research to one 
side of the Wi11amette River (Marion County), (c) extending the period 
of research over two years, (d) improving specification of the SIZE 
attribute (their binary SIZE attribute distorted and misspecified the 
relationship between Marion and Polk County cases), and (e) improvlng 
model specification by including the SOILS, INCOME, RR t TIME, TERMS 
and TAX attri butes. 
This research initially specified a model with only the SIZE, 
TIME, SERVICES, SOILS, DCBD, RR and UGB (including DUGB and DUGB2) 
attributes because these were considered to be the most influential 
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factors in the local land market. Though these attributes have the 
most consistently significant and influential coefficients of the 
various models reported, the additional attributes (TERMS, TAX, and 
INCOME }are included for completeness. 
Finally, in light of the possibility that Salem's urban-rural 
land market trades vacant land as a nonhomogeneous commodity, a sales 
price per parcel (PRICE) dependent variable was entertained. 
Considering that various regulatory and seller factors prohibit the 
transfer of land in any denomination desired by bidders, this initial 
approach was pursued extensively. However, in light of the weight and 
interpretive influence of land value theory, the unit land value 
attribute, PACRE, was employed as the appropriate dependent variable. 
If unit value empirical efforts are largely considered reduced forms, 
then modelling a system of simultaneous equations to allow for a 
variety of interactions between land and other attributes may be a 
useful avenue of future research. 
3. Choice of Functional Form 
While the model employed here may assume any of several 
functional forms j this researcher wa~ persuaded to use the 1 i:1ear 
form for a number of practical reasons. First, it allows for 
convenient communication of policy influences on land value because 
the coefficients will generally be in dollars and cents per unit of 
measure. Thi s may be the reason why a 1 arge number of other 
researchers reporting the effect of urban containment policies on land 
values have also used the linear functional form (see Correll, 
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Lillydahl and Singel', 1978; Beaton, 1~77; Gleeson, 1979; Clonts, 
1970; Hushak, 1975; e.g.). Second, if PACRE is logged and distance 
from the UGB assumes a quadratic functional form, interpreting the 
association of DUGB and DUGB2 with PACRE is problemCltic because (a) 
variation of DUGB and DUGB2 will be especially compressed and (b) 
conveying to policymakers the effects of policies on land values 
proxi mate to the UGB may be unnecessarily compl icated. Third, the 
derivative of DUGB and DUGB2 with respect to PACRE can indicate the 
mean distance beyond the UGB w:H~re urban development does not exert a 
detectable influence on rural land values, or where greenbelts do not 
have an amenity effect on urban land values; in this regard, Correll, 
et ale (1978), lamented their inability to include this particular 
feature in their analysis. 
One possible problem with a linear functional form is the 
interpretation of the SIZE coefficient, inasmuch as it suggests a 
quadratic association with respect to PACRE (see Colwell and Sirmans, 
1978). This problem is minimized because (a) only plattage value is 
expected to exist within the study area, (b) only at parcel sizes 
exceeding the largest case included in this study would the quadratic 
function generate problematic interpretations, and (c) inasmuch as 
this research is chiefly concerned with the linear covariation between 
UGB and PACRE, specifying SIZE linearly appears adequate. 
4. Expected Results 
For summary convenience, the direction of associations expected 
between the attributes and land value are presented in Table 3.1. 
Attribute 
SIZE 
TIME 
SOILS 
INCOME 
TERMS 
TAX 
SERVICES 
RR 
DCBD 
UGS 
DUGS 
DUGB2 
TABLE 3.1 
EXPECTED DIRECTION OF ASSOCIATIONS BETWEEN 
ATTRIBUTE COEFFICIENTS AND PRICE PER ACRE (PACRE) 
/ 
/ Model 
/ 
/ 
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/ Segmentation/Gap Rural UGB Proximity Urban UGB Proximity 
/ 
/ 
/ North South North South 
/ 
+ + + + + 
+ + + + + 
+ + + + + 
+ + + + + 
+ + + 
+ + * 
+ 
+ + 
? + + 
*No rural South Salem cases subject to EFU zoning. 
CHAPTER 4 
Results and Interpretations 
Ordinary least squares regressions were performed on each of the 
market segmentation and UGB proximity models described in Chapter 3, 
and their results and interpretations are reported here. 
A. MARKEl SEGMENTATION 
Regression of the market segmentation model: 
PACRE=f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,SERVICES,RR,OCBO,UGB) 
provided the following results: 
PACRE = 1214.10 - 126.43SIZE*** + 168.30TIME*** + 240.02S0ILS** 
(4571.65) (35.41) (42.03) (116.70) 
+ 1.48INCOME - 515.44TERMS - 1141.40TAX + 1946.91SERVICES** 
(13.45) (651.52) (972.32) (1148.62) 
+ 1649.35RR* - 0.520CBO + 3877.88UGB*** 
(1129.47) (6.09) (1380.09) 
n = 209; R2 = .33; S.E. = 4297.17; d.f. = 198; F = 9.97 
One-tailed significant t-levels indicated by ***=.01, **=.05, 
*=.10. (Standard error of attribute estimates in parentheses.) 
The correlation matrix indicates multicollinearity of: (a) UGB with 
SERVICES(.76), RR(-.77) and OCBO(-.75); (b) SERVICES with OCBO(.73), 
and; (c) RR with OCBO(.64), all of which were expected. Only parcels 
inside the UGB enjoy SERVICES and only parcels outside the UGB enjoy 
RR status. Additionally, as one approaches the CBO, the likelihood of 
also being located within the UGB improves, and the likelihood of RR 
status deteriorates. These problems of call inearity are endemic to 
the study area, and not easily dvoided (see also Beaton, et al., 
76 
1977); nonetheless, these correlation coefficients possessed signs 
consistent with i priori expectations about data distribution, and 
their magnitudes were not excessively high. As regards other equation 
factors, (a) the F-ratio is significant at the .01 level, (b) there 
were no signs of systematic bias in the residuals, and (c) significant 
attribute coefficients possessed the expected signs. The coefficient 
of determination is on the low side but actually similar to Beaton's 
(1977). One suspects that a variety of site specific factors (views, 
highly localized physical development factors such as on-site 
drainage, driveway and road access considerations, etc) not included 
in the equation account for much of the unexplained variation. 
The coefficients of SIZE, TIME, SOILS, SERVICES, RR and UGB are 
significant at least at the .10 level, carry the expected signs and 
have reasonable magnitudes. The SIZE r.oefficient indicates that land 
value declines by $126 for each addltional acre of land. The TIME 
coefficient indicates that land value increased by an average of $168 
per acre per month, which converts to a compounded monthly inflation 
rate of about 1.625 percent. Local appraisers assert that th is rate 
was too high for the rural land market and too low for the urban land 
market during the period of study. More di scuss ion about the TIME 
attribute is offered later in this section. The SOILS coefficient 
indicates that PACRE increases by $240 for each addition unit of AUM 
productivity, a reasonable magnitude according to staff of the USDA 
Soi 1 Conservation Service. The RR coefficient suggests that rural 
res i dent i a 1 status increases PACRE by $1649; th i sind i cates that an 
excessive demand for RR land may have been created. 
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The SERVICES coefficient indicates that availability of both 
water and sewer adds $1947 to the unit value of land. This appears 
smaller than expected, ~ priori, and may be due to its collinearity 
with UGB. For Chow-test purposes, a regression of the same equation 
without UGB provided a SERVICES coefficient half again higher than 
this equation (see Appendix). The sum of the SERVICES and UGB 
coefficient equal about two-thirds of the mean value PACRE, roughly 
the same magnitude of contribution to the mean unit value of vacant 
urban land which Adams, et ale (1968), reported. 
The UGB coefficient indicates that the local land market 
attributes the highest premium to land located inside the UGB. 
Inasmuch as UGB proxies urban density zoning directly, and is itself 
somewhat collinear with SERVICES, and DCBD, the UGB coefficient 
suggests that an urban containment program limiting attractive zoning 
and urban services to central locations results in a substantial gap 
in the locus of regional urban-rural land values favoring urban 
locations. Fig. 4.1 illustrates this effect. Contrary to Beaton's 
(1977) findings and published interpretations (see, e.g., Jeffrey, 
1983), it appears that Salem's urban-rural land market internalized 
urban land supply restrictions effected by urban containment policies 
within a far shorter period of time than he predicted. 
Whitelaw (1980) suggests another view of market segmentation. 
Despite his admittedly nonrigorous analysis of the effect that an 
urban services limit had on urban and rural land in Eugene, Oregon, 
Whitelaw suggests that urban containment policies will result in 
diverging urban and rural land inflation rates over time. This 
10,000 
r-- ____ _ 
-------
PACRE 
PACRE 
f(x) + TIltE b 
ur an 
GAP in Land 
Values at UGB 
f(SIZE,SOILS,INCOME, 
TEPJ·1S, TAX ,SERVICES, 
DCBD,UGB) = f(x) 
I 
'----------
PACRE = fry) + TI~E 
rural 
PACRE f(x) + RR - UGB 
78 
fry) 
o~ ____________________________ ~ ________________________ __ 
U(ie> 
HGURE 4.1: SEGMENTATION OF THE URBAN-RURAL LAND MARKET IN SALE~I. OREGON. 
The product of the attribute coefficients and their ~eans are summed from 
the Urban-Rural regression equation as indicated. The product of the TIME 
coefficient and its mean from the separate Urban and Rural regression 
equations are indicated as increments on this Figure for illustration 
purposes only. 
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effect is treated more rigorously here. Based on the Chow test 
procedure discussed in Chapter 3, which resulted in separate 
regression equations for the urban, rural, and pooled cases (see the 
Appendix), one finds that the urban and rural TIME coefficients fall 
beyond the ninety-five percent confidence interval of the pooled 
equation TIME coefficient. The compounded monthly rate of inflation of 
urban and rural land during the study period was apparently 2.2 
percent and 0.9 percent, respectively; this is consistent with 
opinions of local appraisers (interviews, Marion County Department of 
Assessment and Taxation, indexing personnel, and Powell, Totten & 
Associates; October, 1982). Salem's urban containment program appears 
to have so adjusted the supply characteristics of the urban-rural 
fringe land market as to result in widely varying inflation rates 
between urban and rural submarkets. This effect is noted in Fig. 4.1. 
B. SPATIAL INFLUENCES OF CONTAINMENT POLICIES ON RURAL LAND VALUES 
Salem's urban containment program applies zoning to rural land 
differentially. Because conservancy zoning is applied extensively 
along Salem's northern UGB, where the region's best farmland is also 
largely proximate to urban development, and rural residential zoning 
is applied extensively beyond the southern UGB, a Chow test indicated 
that the ~ri~~ functions of these submarkets are different (see 
Appendix). Thus, the regression equation: 
PACRE=f(SIZE,TIME,SDILS,INCOME,TERMS,TAX,RR,DCBD,DUGB,DUGB2) 
is applied to these rural submarkets. 
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1. Removing Farmland Speculation in Rural North Salem 
The rural North Salem regression equation results are: 
PACRE = -10072.71 - 34.78SIZE + 58.36TIME + 907.13S0ILS*** + .06INCOME 
(8726.04) (64.60) (75.31) (279.24) (24.61) 
+ 1365.49TERMS - 559.26TAX + 3439.73RR** - 33.32DCBD*** 
(1117.30) (1348.17) (1464.80) (12.26) 
+ 280.95DUGB*** - 1.61DUGB2*** 
(74.68) (.55) 
n = 42; R2 = .53; S.E. = 3138.86; d.f. = 31; F = 3.47 
One-tailed significant t-levels indicated as ***=.01, **=.05. 
(Standard error of attribute estimates in parentheses.) 
Except for the expected positive correlation of DCBD with DUGB(.66), 
there was little evidence of multicollinearity in the correlation 
matrix. In addition: (a) the F-ratio is significant at the .01 level, 
(b) there are no signs of systematic bias in the residuals, (c) all 
s i gnifi cant attribute coefficients possessed the expected signs, and 
(d) the coefficient of determination is of modest size. 
The coefficients of SOILS, RR, DCBD, DUGB, and DUGB2 are 
significant at least at the .10 level, carry the expected signs, and 
have reasonable magnitudes. It is interesting to note that the SIZE 
and TI!>1E coefficients are not significant and carry smaller vaiues 
than those in the urban-rural regression equation. Their performance 
may indicate that land value in this submarket (a) is linearly 
associated with size, hence the poor performance of PACRE's nonlinear 
SIZE attribute, and (b) is not significantly associated with the 
pas sage of time. 
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The large size of the SOILS coefficient suggests that this 
submarket puts a premium on higher quality farmland. AUM productivity 
in this submarket varies considerably, ranging from a high of 21 in 
the extensive Willamette River bottom land surrounding much of the 
northern UGS to a low of 14 in the foothi 11 sand rural res i dent i a 1 
areas along and north of the Santiam Highway. It is not surprising to 
find that, where an agricultural land market operates, land value is 
substantially sensitive to soil quality. The extent to which 
conservancy zon i ng removes a lternat i ve use expect at ions, the 
agricultural land market is free to assign a premium to AUM 
productivity. Further evidence of market differentiation between 
agricultural and rural residential use expectations is provided by a 
sizeable RR coefficient. This submarket apparently discounts land 
value where land is subject to conservancy zoning; the size of the RR 
coefficient also suggests that an excessive demand for land of this 
designation may have been effected by Salem's program. The DeSD 
coefficient indicates that land value declines with increasing 
distance from the eBD in this submarket, as expected. 
According to the unified theory. rural value land proximate to 
Salem!s northern UGB should conform to Sinclair's (1967) theorized 
convex quadratic polynomial agricultural use land value gradient 
because, according to Boal (1970) and Rosser (1978). the application 
of conservancy zoning beyond a UGB should effect removal of 
speculative use value of rural land. Sinclair's theory and Boal's and 
Rosser's expect at ions are supported here. The DUGS and DUGB2 
coefficients show a convex quadratic polynomial association between 
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land value and the UGS. By setting the derivative of PACRE with 
respect to DUGS and DUGS2 at zero, the inhibiting influence of UGB 
proximity on land value is estimated to reach minima at about 8,500 
feet from the UGB. However, because decreasing market proximity also 
inhibits land values, the land value gradient with respect to DCBD, 
DUGS and DUGB2 reaches minima at about 7,500 feet. This relationship 
is ill ustrated in Fig. 4.2(a}. 
2. Maintaining Low Density Sprawl in Rural South Salem 
The rural South Salem regression equation results are: 
PACRE = - 24078.04 - 68.12SIZE + 103.69TIME* - 103.40S0ILS 
(8949.60) (68.05) (78.52) (327.00) 
+ 90.97INCOME*** - 2917.29TERMS - 1194.34TAX + 55.17DCBD*** 
(35.26) (1233.96) (1727.39) (16.83) 
- 100.18DUGB* + .16DUGB2 
(63.95) (.39) 
n = 53; R2 = .44; S.E. = 3652.76; d.f. = 43; F = 3.76 
One-tailed significant t-levels indicated as ***=.01 *=.10. 
(Standard error of attribute estimates in parentheses.) 
The correlation matrix shows problematic multicollinearity of DCBD 
with DUGB(.81). While multicollinearity is expected because both 
measure distance from points of the urban area, the degree of 
association will require a special note below. In addition: (a) the 
F-ratio is significant at the .01 level, (b) there were no signs of 
systematic bias in the residuals, (c) significant coefficients 
possessed expected signs and, (d) the coefficient of determination is 
modest. 
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The coefficients of the TIME, INCOME, TERMS, DCBD and DUGB are 
significant at least at the .10 level, but the signs for TERMS and 
DCSD are contrary to expectat ions. The quot i ent of the TI ME 
coefficients with respect to PACRE indicate an average monthly 
inflation rate of 1.50 percent, which equates to a compounded monthly 
rate of about 1.30 percent. This rate is consistent with rural 
residential inflation expectations of local appraisers for the study 
period. The INCOME coefficient indicates preference for locations 
within higher income census tracts. 
The sign of the TERMS coefficient is contrary to expectations, it 
would mean that sellers providing their own financing accept sales 
prices less than their cash value expectations. Records of the County 
Clerk indicate that cash sales typically preceded home construction -
many were cashed-out as a result of take-out mortgages. Perhaps 
because home construction in rural residential areas involves greater 
publ ic agency review than typical for urban locations - albeit less 
review than typical for conservancy areas - cash sales may indicate 
bidder confidence that a home may be constructed on the site. In 
uncertain situations, financial institutions may be unwilling to 
provide loans. thus forcing bidders to discount land value for its 
uncertainty and require seller financing. Lacking individual bidder 
information, the TERMS result remains a curiosity. 
Given their high level of multicollinearity, perhaps the DeBD and 
DUGS attributes represent similar spatial phenomena. Alternative 
models, which either excluded DCBD or included a quadratic DeSD but 
excluded DUGB attributes, resulted in no significant DeSD or DUGB 
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coefficients. While the direction of the DCBD coefficient is 
peculiar, the land value gradient with respect to both DCBD and DUGB 
is negative 9 as illustrated in Fig. 4.2(b). 
The rural South Salem land value gradient, together with the 
performance of the TIME, INCOME, and perhaps the TERMS attributes, 
indicate that this submarket behaves as one might expect under 
conditions of urban sprawl. This outcome is reasonable given that (a) 
the area has been extensively zoned for large or small acreage rural 
residential development, (b) the area does not contain the highly 
productive soils found throughout rural North Salem, and (c) 
policymakers appear to have conceded low density urban development in 
this area in exchange for imposing conservancy zoning elsewhere. 
C. SPATIAL INFLUENCES OF CONTAINMENT POLICIES ON URBAN LAND VALUES 
The pattern of urban development differs between Salem's northern 
and southern urban areas. Urban development has largely filled in to 
the UGB in North Salem, but has not largely approached the UGB in 
South Salem. In addition, the pattern of conservancy and rural 
residential zoning differs between the northern and southern areas. 
Conservancy zoning is extensively applied to farmland beyond the urban 
North Salem UGB, while rural residential zoning is extensively applied 
beyond the urban South Salem UGB. The influence which rural zoning 
patterns and spatial urban development constraints have on urban land 
values may result in different price functions between these urban 
submarkets. A Chow test of this possibility rejected the null 
hypothesis that their price functions were stable (see I\ppendix). 
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Thus, the equation: 
PACRE=f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,SERVICES,DCBD,DUGB,DUGB2) 
is applied separately to each urban submarket. 
1. Greenbelt Proximity as an Amenity in Urban North Salem 
The urban North Salem regression equation results are: 
PACRE = 22493.49 + 56.61SIZE + 301.71TIME*** + 49.48S0ILS - 25.47INCOME 
(22816.57) (78.29) (98.49) (455.70) (60.60) 
- 364.88TERMS + 4727.72TAX + 2900.40SSERVICES - 57.49DCBD** 
(1369.83) (4243.04) (3006.78) (32.09) 
- 150.29DUG3* + 2.97DUGB2** 
(115.01) (1.28) 
n = 42; R2 = .62; S.E. = 3384.26; d.f. = 29; F = 4.78 
One-tailed significant t-levels indicated as ***=.01, **=.05, 
*=.10. (Standard error of attribute estimates in parentheses.) 
The correlation matrix indicates modest multicollinearity of SERVICES 
with DCBD (.64), which may account for SERVICES' performance. As one 
approaches the CBD, the likelihood of also enjoying urban services 
improves. In other regards: (a) the F-ratio is significant at the .01 
level; (b) there are no signs of systematic bias in the residuals, (c) 
significant attribute coefficients possessed expected signs and; (d) 
the coefficient of determination is modestly impressive. 
Only the TIME, DCBD, DUGR and DUGB2 coefficients are significant. 
They carry the expected signs and have reasonable magnitudes. The 
TIME coefficient indicates a compounded monthly inflation rate of 
nearly two percent during the study period, a reasonable estimate 
according to local appraisers. The DCBD coefficient indicates the 
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expected negative association between land value and distance from the 
CBD. The signs and magnitudes of the DUGB and DUGB2 coefficients 
indicate that UGB proximity is an amenity in this submarket. By 
setting the derivative of PACRE with respect to DUGB and DUGB2 at 
zero, the amenity influence of UGB proximity on land value is 
estimated to reach maxima at about 2,500 feet from the UGB. However, 
because increasing distance from the CBD inhibits 1 and values, the 
land value gradient with respect to DCBD, DUGB and DUGB2 reaches 
maxima at about 1,500 feet from the UGB. Fig. 4.3 illustrates this. 
Boal (1970) and Rosser (1978) apparently did not anticipate that 
the urban land market would internalize greenbelt proximity as an 
amenity. In this regard, empirical work of Correll, et ale (1978), 
Hammer, et ale (1971), and others indicates that urban land proximate 
to publicly owned greenbelts and large urban parks exclusively enjoys 
a vector of open space goods. Hitherto, detecting this amenity effect 
under conditions where open spaces remain in private ownership has not 
been empirically demonstrated. This research indicates that, where 
urban development is proximate to a UGB del ineating privately owned 
open spaces subject to conservancy zoning, the urban land market 
values greenbelt proximity as an amenity. 
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FIGURE 4.3: GREENBELT PROXIMITY AS AU AMENITY IN URBA1~ NORTH SALEH. 
2. Disequilibrium in Urban South Salem? 
The urban South Salem regression equation results are: 
PACRE = 10948.27 - 350.83SIZE** + 228.13TIME* -299.46S0ILS 
(13121.11) (146.57) (158.30) (501.22) 
+ 48.93INCOME - 2195.77TERMS - 65.47TAX + 603.33SERVICES 
(45.69) (1815.65) (4632.75) (3003.92) 
- 22.94DCBD - 37.67DUGB + .15 DUGB2 
(40.67) (109.32) (.73) 
n = 46; R2 = .30; S.E. = 5473.32; d.f. = 35; F = 1.51 
One-tailed significant t-levels indicated as **=.05, *=.10. 
(Standard error of attribute estimates in parentheses.) 
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The correlation matrix shows multicollinearity of DCBD with 
SERVICES(.65) and DUGB(.77), and multicollinearity of DUGS with 
SERVICES(.63). These associations may explain why none of these 
attributes performed significantly; as one approaches the CBD, 
travelling away from the UGB, the likelihood of enjoying urban 
services increases. In other regards: (a) the F-ratio indicates that 
the regression equation itself is not significant at any acceptable 
level; (b) there are no signs of systematic bias in the residuals, 
significant attribute coefficients possessed the expected signs, and 
(d) the coefficient of determination is smaller than desired. 
Only the SIZE and TIME coefficients are significant. They carry 
the expected signs and have reasonab1e -"' ....... .; ~II~,..,. IIIQ~II' ~uu'-"'. Th;: SIZE 
coefficient indicates that plattage exists in this submarket. 
Following Hushak and Sadr (1979), this suggests that the cost of 
subdividing, which is largely constant, is spread OVer 1~~s area as 
parcel size increases. The TIME coefficient indicates a monthly 
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compounded inflation rate of 1.85 percent, which is consistent with 
local appraisers' observations covering the study period. 
Given the performance of the regression equation, conclusions 
based on these results are not reasonably supported. This situation 
may be addressed by two considerations. First, policymakers appear 
to have assigned the urban South Salem submarket for substantial urban 
development. For example, planning documents show that this area is 
intended to accommodate about 100,000 people, or roughly twice its 
1980 population; the area has been well stocked with vacant 
urbanizable land accordingly. Given that urban South Salem is forced 
to absorb the majority of the region's urban residential growth, 
detectable development patterns may not evidence themselves until some 
time after this submarket has adequately internalized the effects of 
these policy directives. 
Second, even though urban development is generally short of the 
range of UGB influence, which is limited to 1,500 of the UGB in urban 
North Salem, this researcher does not expect this submarket to ever 
value UGB proximity as an amenity. This is because (a) rural 
residential zoning has been extensively employed along the south Salem 
UGB, which encourages low density urban sprawl beyond the UGB, and (b) 
in their efforts to maintain conservancy zoning in rural North Saiem, 
policymakers may have to extend the urban South UGB into rural 
residential areas in order to accommodate development pressures. These 
various factors presently render difficult a conclusive analysis of 
urban containment influences on the urban South Salem land market. 
CHAPTER 5 
Conclusions and Policy Implications 
Urban containment programs are becoming an increasingly popular 
mode of controiiing spatial urban expansion throughout America. These 
programs typically contain urban development within delineated urban 
ser~~ce limits or urban growth boundaries (UGBs). These programs also 
typically create greenbelts surrounding urbanizable areas. Greenbelts 
are created by acquisition of rural land either fee simple or its 
development rights, or by imposing conservancy regulations, such as 
exclusive farm use (EFU) zoning, on it. Whatever technique is 
employed, these programs typically intend to focus growth into 
urbanizable areas, eliminate speculation of rural land for nonrural 
uses, and preserve the benefits attributable to the availability of 
vast open spaces near urban areas. 
Hitherto, theoretical and empirical efforts describing the effect 
of urban containment programs on urban-rural land behavior have been 
scant and generally inconclusive. Despite policymaker's explicit 
expectations of them, few urban containment programs are 
systematically evaluated for their ability to realize these 
expectations. This situation exists for want of an adequate 
theoretical and methodological basis by which to perform grounded 
evaluations. This dissertation set forth to prJvid~ ~lanning analysts 
with a theoretical and methodological basis by which to evaluate the 
influence of urban containment programs on urban-rural land behavior. 
Developing a theory of program influences on land behavior 
requires borrowing from and unifying separate theories offered by the 
economic, geographic and planning disciplines. Such a unified theory 
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is determined to consist of three basic components. First, based on 
traditional market segmentation and zoning literature, an urban 
containment program is intended to segment the urban-rural fringe land 
market into urban and rural components (Whitelaw, 1980). Market 
segmentation should be detectable as a gap in the locus of land values 
at the UGB; in turn, the gap should indicate that an excessive demand 
for urban 1 and wi 11 have been created. Second, when a program 
includes a greenbelt program imposed on rural land then, according to 
Baal (1970) and Rosser (1978), rural land values should conform to 
Sinclair's (1967) peculiar convex land value gradient extending 
outward from the UGB. Such a gradient wi 11 indicate that the 
speculative value component of rural land has been removed and that 
the rural land market values land solely for its agricultural 
productivity. The gradient will be convex because, at some point 
beyond the UGB, agricultural land value will decline with decreasing 
distance from the UGB as urban externalities (such as trespassing and 
prohibitions against hours of operation, noise, dust, fertilizers, 
pesticides, etc.) increasingly inhibit agricultural productivity. 
Third, when programs create greenbelts beyond the UGB then, based 
largely on the hedonic literature, this researcher theorizes that the 
urban land market will value UGB proximity as an amenity. Taking 
these expectations together, the unified theory predicts that a 
properly devised urban containment program should affect urban-rural 
1 and values in the manner shown in Fi g. 5.1. 
The unified theory is operationalized by reduced form regression 
equations patterned after classical acessibility models of land value 
UNIT VALUE 
OF LAND 
G9P 
F\'i 
IJC( e. 
DISTANCE 
FIGURE 5.1: EFFECTS OF ru~ URBM~ CONTAlr~NT PROGRAM ON URBru~-RURAL LAND VALUES. 
lVhen an urban containment program includes urban development incentives, conservancy 
zoning on rural land, and an urban growth boundary diffe~entiating between urban and 
rural land uses, the urban-rural fringe land value gradient will appear as 3hown. 
1.0 
W 
94 
theory; the equations are then applied to more than two hundred sales 
of vacant urban and rural land occuring during 1977-1979 in the Salem, 
Oregon, area. Results and implications following from this exercise 
are summarized according to the segmentation, rural submarket, and 
urban submarket components of the unified theory. Some policy 
questions are then addressed to Salem's policymakers. This 
dissertation concludes with a word on the generalizability of the 
unified theory and research approach undertaken here. 
A. URBAN-RURAL MARKET SEGMENTATION 
Based upon both a test of urban and rural price functions and 
performance of a UGB binary attribute, this research found that 
Salem's urban containment program appears to be associated the 
segmentation of its urban-rural land market into uniquely operating 
urban and rural submarkets. This finding counters Beaton, et aliso 
(1977) 1976 research, which concluded that no such association should 
be found in the near-term. In addition, this work found more 
conclusive segmentation evidence than that reported by Gleeson (1979), 
the only other relevant segmentation study available. 
The differences between the impact of Salem's and Brooklyn Park's 
programs on urban-rural land behavior may be related to their 
structure. According to Gleeson (1979), Brooklyn Park's program 
inc 1 udes an urban serv ices 1 i mit and downzon i ng of rural 1 and from 
one-third acre to five acre minimum parcel sizes for homesites. In 
add it i on, the City's affordab 1 e hous i ng programs appear to have 
increased urban residential densities. Gleeson's evidence of market 
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segmentation was limited to large acreage tracts, which provided 
landowners with more holding flexibility than offered by small tracts. 
The rea1 influence of Salem's program appears to be on its 
control of rural land. All nonagricultural use proposals, including 
rural residential (RR) homes, require approval at a quasi-judicial 
tribunal; participants may app~al the tribunal's decision through the 
Land Use Board of Appeals to the Oregon Supreme Court. While owners 
of RR land are us~ally able to gain approval for home construction and 
minor partitioning (into less than four lots), owners of EFU land are 
restricted from such activities unless they can prove that 
agricultural productivity wi 11 improve. In this regard, it was not 
surprising to find that Salem's program is also associated with 
segmentation of the rural submarket into RR and EFU categories. 
The long-term effects of market segmentation on the quality of 
urban 1 He and the pattern of urban development have not been 
seriously explored in literature, but some comments are worthy here. 
For example, the ability of urban containment programs to drive urban 
land prices up and thereby adversely affect the quality of urban life 
should not be dismissed. For example, Hall, et ale (1973), appear to 
lament the effectiveness of Britain's urban containment program: 
•.• the biggest single failure of the (British) planning 
system is that it failed to check the rise in land prices, 
which has probably been the largest and most potent element of 
Britain's postwar inflation .... As well as encouraging higher 
densities, the price of land has influenced both the nature 
and level of housing output •••. The high level of house prices 
means that the proportion of the population who can afford to 
buyout of income a house which is in good condition and 
provided with what is generally regarded as acceptable 
standards of domestic facilities is probably as low as any 
period in Britain's history. (vol. 2, p. 294) 
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They note this outcome des!)ite Britain's extensive commitments to 
urban redevelopment, the construction of millions of subsidized 
housing units, and development of new and satellite towns. While low 
density rural development has been largely curbed, they note that 
government-authorized expansion into agricultural areas remains a 
predominant feature of urban development. Much like American analysts, 
British analysts have not reached any consensus on the nature of 
trade-offs incurred as a result of urban containment programs. 
In the long-term, and perhaps despite its greenbelt preservation 
efforts, Salem's UGB may be forced to expand into the greenbelts. This 
research found that RR zoned land enjoyed considerable price 
advantages over land subject to EFU zoning; an outcome which may 
influence the future pattern of urbanization. By restricting the 
supply of RR land, an excessive demand for RR land may be created and 
only the affluent may afford it. Such appears to be the case in rural 
South Salem - an area of gently rolling hills and pleasant views 
within roughly a fifteen minute commute from downtown Salem and the 
state capitol. Deprived of rural residential opportunities in the 
fertile agricultural area in rural North Salem, the RR market is 
focused into the South, and RR land prices rise so that only the 
affluent can enjoy the RR lifestyle. Based on Altshuler (1970), 
Morris & Hess (1975), Hunter (1953) and Brager & Specht (1973), one 
should expect rural South Salem to become an increasingly defined 
community of homogeneous socioeconomic and pol itical orientations. 
What happens when Salem's UGB becomes filled-in and must be expanded? 
Will the affluent and perhaps influential rural residential South 
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Salem community allow the city to "sprawl" into it? On the other hand, 
would not expanding the city's UGB into the agricultural district 
violate the premise of Salem's urban containment program? Inasmuch as 
Salem does not have a definitive UGB expansion pol icy, the issue is 
left to be resolved by another generation. 
B. RURAL SUBMARKET EFFECTS 
This research provides perhaps the first direct empirical 
evidence of Sinclair's theorized agricultural land value gradient. It 
also provides empirical support for the theorized conditions under 
which Sinclair's gradient may be observed t namely, the containment of 
urbanization within a stopline or UGB (Baal, 1970) and the removal of 
the speculative use value component of rural land by way of 
conservancy zoning (RossEr, 1978). ihus, it appears that Sinclair's 
gradient provides for an effective method of evaluating the success of 
an urban containment program. A program may be considered successful 
in removing speculative and nonagricultural use value of rural land 
when Sinclair's gradient is found, as in the case of rural North 
Salem. Put another way, the failure of a program to preserve rural 
land strictly for agricultural uses may be evidenced by the 
traditional downward sloping land value gradient extending through the 
urban-rural fringe, as in the case of rural South Salem. 
It is interesting to note that Salem's program apparently removed 
speculative use value of rural land without compensation. Britain's 
program, for example, was predicated on setting aside a three hundred 
million pound sterling fund to compensate rural landowners for their 
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negotiated loss of specuiative use value. In addition, certain 
greenbelt programs in America (e.g., King County, Washington; Suffolk 
County, New York; Boulder, Colorado) involve either the outright 
purchase of 1 and or the purchase of its development ri ghts. It is 
remarkable, therefore, to find that Salem's program has apparently 
effected removal of speculative use value without giving consideration 
to equity issues (see, e.g., Hagman & MisczynskiJ. 
The equity consideration should not be 1 imited to speculative 
losses. This research indicates that agricultural land value is 
depressed by urban externalities when it is proximate to urban 
areas. Thus, it may be one thing to eliminate speculative use land 
value, but it may be quite another to avoid compensating greenbelt 
owners for losses strictly attributable to urban externalities. 
Salem's policy documents appear to have deflected equity concerns 
by implying that areas subject to EFU zoning may be targeted for 
urbanization in the long term. Unlike Britain, Salem's program does 
not include the feature of directing "spillover" urbanization into a 
system of satellite towns. In fact, except for the Portland 
metropolitan area, Oregon's statewide program does not include a 
shared growth mechanism; all cities are required to contain their own 
growth and no city is allowed to plan for any more growth than its 
state-approved projections indicate. Thus, Salem's UGB may have to be 
expanded whenever the urban area becomes substantially filled-in. 
Such expansion may occur in EFU areas because owners of such land will 
argue that (a) unlike rural residential areas which are difficult to 
assemble and develop because of ownership patterns and terrain~ the 
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large EFU tracts may be efficiently developed, (b) policy documents 
strongly suggest that short-term losses attributable to growth 
controls will be offset in the long run when the UGB is expanded, and 
(c) conservancy areas proximate to the UGB are already underproductive 
owing to urban externalities. 
In the long term, if Salem continues to grow, then Sinclair's 
gradient may give way to the traditional downward sloping gradient as 
landowners speculate on the imminent expansion of the UGB. This 
situation is feasible because Sa1em's program does not result in the 
acquisition of rural land fee simple or its development rights; except 
for politically vulnerable land use controls, Salem does not enjoy the 
measure of greenbelt control that ownership of rights would provide. 
The emergence of a traditional downward sloping gradient may portend a 
period when greenbelt owners place economic and political pressure on 
decision makers to expand urbanization into greenbelts. 
C. URBAN SUBMARKET EFFECTS 
This research adds a dimension to the evaluation of urban 
containment programs not previously reported. While previous research 
shows that the urban land market considers proximity to publicly owned 
greenbelts and open spaces as amenity, this research shows the 
conditions where such an amenity may be detected if greenbe1t land is 
privately owned. Some implications for policymakers emerge. 
First, when a program includes both UGBs and conservancy zoning 
to create greenbelts, then the program may be deemed effective if the 
urban land market exhibits such confidence in the program that a 
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greenbelt proximity amenity is observed» as in urban North Salem. Put 
another way, the failure of a program may be evidenced if the amenity 
is not detectable in that portion of the urban land market which is 
proximate to the UGB; this failure may be explained as the market's 
jack of confidence in the program's abil ity to contain urbanization 
and preserve greenbelts. In this regard, however, there are some 
interesting intermediate possibilities. For example, if landowners 
perceive that greenbelts will generate benefits to proximate urban 
land over a twenty or so year period, then the present value of that 
stream of benefits can be capitalized into the land. Over time, as 
UGB expansion becomes imminent, the present value of this stream of 
benefits decl ines. Alternatively, if pol icymakers should decide to 
renew their greenbelt commitment (e.g., by purchasing development 
rights), then this stream of benefits would be recapitalized. 
Second, if a program effects creation of a greenbelt proximity 
amenity, then it may be viewed as giving a windfall to the benefiting 
urban land. Bidders who acquire land with a greenbelt proximity 
amenity can be expected to militate against public and private actions 
which threaten to dilute the amenity value, such as initiatives to 
expand the UGB or to allow greenbelt owners rural residential 
activities. In Oregon, these bidders enjoy especially favorable 
prospects for protecting their amenity, as Oregon's statewide planning 
program consists of legal mechanisms designed to frustrate 
urbanization or low density rural residential development of 
greenbelts; This situation may create a combative relationship 
between owners of urban and greenbelt land; on the one hand, greenbelt 
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owners are implicitly assured through policy statements that they can 
expect to enjoy windfalls when the city's UGB expands, but on the 
other hand, urban landowners can be expected to jealously defend their 
greenbelt proximity amenity. Fig. 5.1 illustrates the nature of this 
conflict. Salem's program has effected urban and rural land values in 
North Salem in the manner expected by the unified theory; a 
substantial proportion of rural land values have apparently been wiped 
out while urban land values have enjoyed a modest windfall. 
D. WINDFALLS FOR WIPEOUTS AND THE UTILITY OF THIS DISSERTATION 
Oregon does not have a mechanism for acquiring greenbelt rights 
or otherwise compensating greenbelt owners for losses associated with 
urban containment programs. In view of the considerations mentioned 
above, long-term preservation of greenbelts may not be assured if 
urban containment programs rely solely on politically vulnerable land 
use contro 1 s. What may the present generat i on of planners and 
decision makers do to ensure the long-term preservation of greenbelts? 
One solution to this question may be to assess the windfalls 
accrued by benefiting urban landowners in order to acquire from 
greenbelt owners their development rights. If an average land value 
gradient is imagined to extend from the CBD outward through the 
rural countryside and superimposed on Fig. 5.1, then the value of land 
above or below that line would become the basis for calculating both 
the windfall assessment and the approximate value of foregone 
development rights attributable to an urban containment program. Such 
an acquisition program has already been described theoretically and 
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empirically (see, e.g., Correll! et a1.) and it could help Salem 
ensure its long-term commitment to the preservation of greenbelts. 
On the other hand, what are the consequences to efficient urban 
development under such an arrangement? As Salem grows, its program 
may provide some benefits which are not without certain costs to its 
residents such as smaller housing units, increased pollution, and 
decreased privacy. If greenbelt preservation (and a politically active 
rural South Salem community) prevents efficient development of large 
tracts coterminous with urban development, and considering that 
Oregon's statewide planning program does not allow for satellite 
development, how will Salem grow spatially? Perhaps Salem's implied 
intent to allow urbanization of greenbelts over time will enable the 
City to grow reasonably efficiently; urbanization of greenbelts, 
however, will not be without considerable political consequences. 
Such policy considerations are logical extensions of properly 
executed evaluations of urban containment programs. However, this 
researcher notes concern that, while these programs are becoming 
increasingly rel ied upon to effect certain outcomes, comprehensive 
evaluations of them have not been performed hitherto. This research~r 
proposes that the theory and methodo10~y developed in this 
dissertation provides the basis for evaluating any given urban 
conta i nment program. In any event, th is researcher imp 1 ores 
analysts to improve and broaden their evaluation of American urban 
containment programs. 
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APPENDIX 
SUPPLEMENTAL INFORMATION 
This appendix includes (a) chm'/ tests and r~lated regression 
results for all cases, rural cases, and urban cases, (b) means and 
standard deviations of the attributes of specific regressions reported 
in the text, (c) correlation matrices of specific regressions reported 
in the tex, (d) casewise plots of standardized residuals by increasing 
DC8D scores of specific regressions reported in the text, and (e) 
alternative regressions of models otherwise reported in the text using 
the semi-log functional form. 
Some information presented in the text has different nornt:llclature 
than found in the appendix, naonely (a) appendix significant t levels 
are tvw tai led vlhi le tile text converts them to one tai 1 levels, ilnrl 
(b) title of some attributes are different: RR in the text means 
NONEFU here, DUGS in the text means either D\~UG[3 or O[3UGB here, 
depe~ding on whether the regression is of urban or rural cases 
respectively, and SERVICES in the text means UTILITYS here. 
CHOH TESTS 
1. All cases, urban cases, rural cases. ~odel: 
PACRE = f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,UTILITYS,EFU,DCBD) 
(1.69463(10)9 - 7.14088(10)15/ 10 
F = ----------::c-=-----
7.14088(10)15/187 
= 18.70 
2. All rural cases measured to UGB, Rural North cases, Rural 
South cases. Model: 
PACRE = f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,EFU,DCBD,DUGB,DUGB2) 
F = (4.00399(10)8 - 8.52488(10)15/11 = 
8.52488(10)15{71 
6.45 
3. All urban cases, Urban North cases, Urban South cases. Model: 
PACRE = f(SIZE,TIME,SOILS,INCOME,TERMS,TAX,UTILITYS, DCBD, 
DUGB,DUGB2) 
F = (6.37582(10)8 - 1.62216(10)16/11 = 
1. 62216(10) 16/62 
Chow Test Procedure: 
F = (RRSS - URSS)/k + 1 
(URSS/n1 + n2 - 2k - 2) 
5.64 
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ChOH Test Reeress:'0115: All Cases. 
"ULTI~LE REGRf~SIO~ ~ALE' Ubb 11-26-83 
flL< NONO"E ((~[AT 1011 LAlC • ll-Zb-d3) 
"ULTIPlE REGRESSION 
E~UOII0N NUHBE. 4. 
UEPEr,DlNT VARIA~lE •• PJlcnE 
BEGINNING 8l0C~ ~UI1BtR 1. "ETriOO: ENTER 
VARIABLEIS) ENTERED ON STEP NU~BEn 1 •• DCIlD 
"ULTIPlE R 0.S5SZ5 
R S~UARE 0.30830 
ADJUSTED R SQUARE 0.Z770Z 
SIANDAND ERROR 4370.99171 
Z •• 
3 •• 
4 •• 
5 •• 
6 •• 
7 •• 
d •• 
9 •• 
S llE 
UME 
INCOIIE 
HRIIS 
TAl 
SOilS 
~CMfU 
LTILITYS 
ANALYSIS Of VARIANCE 
OF 
REGRESSION 9 
RES ID~AL 199 
F • 9.85540 
SU" Of SQUARES 
1694637604.68154 
380Z0081Z9.18672 
SIGNIF r • 0.0000 
.. EAN SQUAH 
188293067.18684 
19105568.48838 
PAGE 20 
-------------------------------------------- VARIABLES IN THE EQUATION ---------------------------------------------
VARlAtlLE II Sf II 95X COHFDNCE INTRVL B BE TA CORREL ,.UT· COR ,.UTIAL Sli f 
DC ~D -5 • .!I4243 S • .!I914 5 -H.HOll 5.77525 -0.09632 -0.35625 -0.05847 -0.07013 -0.992 0.3226 
SI lE -I Z9.2132 I 36.00847 -ZOO. UO.l6 -H.Z6610 -0.23596 -0.23131 -0.21166 -0.24663 -3.590 0.0004 
TIPH 183.4 804 ~ 42.j?662 9~.e/615 267.0H475 0.26128 0.17761 0.25515 0.29329 4.328 0_0000 
IN (OMl 2.21UZd 11.67SLlS -l4.IS631 29.17688 0.01000 -0.05295 0.0095] 0.01146 0.162 0.8718 
TEHHS -389.95104 061.15/46 -169.1.1Z4~3 913.82275 -0.03775 -0.13861 -0.03477 -0.04111 -0.590 0.5560 
TA 1 -1769.95770 962.49400 -366/.95531 128.03979 -0.11756 -0.26941 -0.10842 -0.12926 -1.839 0.0674 
SU I LS 121.0747d 110.711.!1Bl -96.63819 339.98776 0.07612 0.19699 0.06480 0.07767 1.099 0.2731 
NON EF U -3".5252'/ ~93.aH91 -21C1.12476 1418.01418 -0.03348 -0.23182 -0.02272 -0.02731 -0_ J85 0.700l 
VT ILl "S 33 74.162611 I047.H9117 nC1./5410 544C. S 7050 0.29765 0.182_2 0.18984 0.222SJ 3.220 O.OOIS 
lCorl~rANT ) ('S42.aSI71 4l11 • .Ill~1 -1l01.9S215 I_B86.0SSn 1.546 0.1231 
FO" ULUC( NU~B(R ALL nEOUfSTED VORllllLES E~rERED. t-' 
t-' 
....... 
UrLan Cases 
IIULIIPLE IEGDESSIOH SALE" UG8 11-28·83 
fiLE HO~AIIE CCAEATION DATE' 11-28-83) 
II U L T I MEAN STO OEV 
EQUAIION NUIIOEP. 2. PACRE 11036.033 5402.185 
DEP£~DENT VARIABLE •• 'ACRE SIZE 8.122 10.192 
TIME 9.791 7.360 
IHE fOLLOWING 1 VAIIAILES AlE ceNSTANTS OR HAVE IIISSING SOILS 16.791 3.471 
NOHUU INCOMe 212.093 28.356 
iEGINNING BLOCK NUlliEI 1. IIElHO.: ENIEI TERMS 0.430 0.498 
TAX 0.035 0.185 
VAIIAilEIS) EHIEIE. ON SItP NUII8Et 1 •• DCiD uT lL lTYS 0.698 0.462 
2 •• TElliS NONEfU o. o. 
3 •• TAX oe80 226.953 45.435 
' .. TillE OIoiUGkI 39.733 31.703 
5 •• S IlE 
, .. INCOIIE OWUGtl2 2572.081 4053.149 
7 •• SO IlS OBUGB o. o. 
I •• UIILlTYS OfjUGBZ o. o. 
ANALYSIS Of VAliANCE IIUUIPLE • 0.50412 
I SQUAAE 0.25413 
ADJUSTED I SQUAIE 0.17664 
STANDAAD EIROI 4901.90071 
Df 
REGRESSION 8 
RESIDUAL 77 
SUII Of SQUARES 
630401HZ.91060 
1850204553.37325 
"EAN SQUIIE 
78800192.16508 
2402U50.5'319 
f • 3.27943 SIGNIf f • 0.0029 
• _________________ VARIAeLES IN THE EQUAl ION ------------------
~ARIAilLE 
DCQD 
IE 1 .. 5 
TAl 
"liE 
Sil E 
IN(OIlE 
SO It S 
UIILITrS 
ICONSTANI) 
I 
-10.75779 
-895.64916 
-1113.67249 
309.83626 
-102.93253 
-3.65191 
126.779H 
1993.41931 
8959.32014 
Sf B 
20.40096 
Il0~.68117 
3054.74063 
78.82720 
64.na93 
13 .69H2 
195.84181 
1955.85686 
8198.36438 
BE IA 
-0.09048 
-0.08257 
-a.Ole05 
0.42212 
-0.19420 
-C.CHI7 
0.08146 
0.17046 
SIG I 
-0.527 0.5995 
-0.743 0.4598 
-0.365 0.7164 
3.931 0.0002 
-'.599 D."!! 
-O.IH 0.877'1 
0.647 0.5191 
1.019 0.3".1 
1.093 O.l71~ 
fOA ULO(K NUMBEI ALL AEQUES1EO VAAIABLES EHIEIEO. 
PAGE 14 
....... 
....... 
co 
Rural CCl!:CG 
~UlTIPlE REGRESSION SALEM UGB 11-28-83 
F IL E NONAME ((REAIION DAlE. 11-211-831 
MULTIPLE REGRESSION 
E~UATION NUMBER 2. 
DEPENDENT VARIABLE.. PAeRE 
THE FOllOWING 1 VARIABLES ARE CONSTANTS CR HAVE MISSING CORRELATIONS AND CAN NOT BE USED: 
UTILITYS 
BEGlNNlNG BLOCK NUMBER 1. METHOD: ENTER 
VARlABLE(S) ENTERED ON STEP NUMBER 1 •• DCBD 
INCOME 
TIME 
TERMS 
HX 
~ONEFU 
SIZE 
SOILS 
MULTlPLE 0.47392 
R SQUARE 0.22460 
ADJUSTED SQUARE 0.17019 
STANDARD ERROR 3792.98268 
2 •• 
3 •• 
4 •• 
5 •• 
6 •• 
7 •• 
S •• 
ANALYSIS 0' VARIANCE 
D' 
REGRESSION ,I 
RESIDUH II( 
SUP! OF SQUARES 
475071709.79052 
1640085808.51850 
F • 4.12769 SIGNIF F • 0.0002 
------------------ VARlABLES IN lHE EQUATIC~ ------------------
VAAIAIILE B SE B BE IA SIG T 
DctlD C.95968 5.841H 0.C1455 0.164 0_8698 
INCOME 15.34701 19.05205 C.C6~73 0.806 0.4222 
liME 72.01707 47.90978 0.12612 1.504 0_1352 
TERMS -673.21279 743.45913 -0.08012 -0.906 0_3671 
TAX -875.159Z1 959.4Z4Z4 -O.C8493 -0.912 0.3636 
rcUNEfU 1930.72122 1187.51250 C.19211 1.626 0.1008 
S Il E -136.4HZ< 46.844'6 -C.2!1l2 -2.913 0.0043 
SOILS 219.08108 169.2]942 0.151!S 1.295 0.1981 
!CONSTANT) -971.41021 5680.79985 -0.1710_8645 
FOR blOCK NUMBER ALL REOUESTED VARIABLES ENTERED. 
"EAN SQUARE 
59383963.72382 
14386n7.618S8 
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Urban Cases 
.. ULTIPLE REGRESSION SALEM UGB 11-28-83 
f I L E NOIIAME (CREATION OATE • 11-28-831 
MULTIPLE REGRESSION 
EQUATION IiUIIBER 1. 
DEPENDENT YA~IAaL~.. PACRE 
THE fOLLOWING 3 vA~IABLES A~E CONSTANTS OR HAYE IIISSING CO~RELATIONS AND CAN NOT BE USEO: 
NONEfU 08UGB 08UG82 
8EGINNING BLOCK ~UMB£R 1. METHOD: ENTER 
YAR1A~LE(SI ENTE~EO ON STEP NUHIER 1 •• ,vUGe2 
S IlE 
TAl 
HULTI~LE 1/ 0.50698 
I SQUAll 0.25703 
ADJUST£' 1/ SQUA~E 0.15196 
STANDARD £R~OR 4957.18153 
2 •• 
3 •• 
I... 'lnE 
5.. SOILS 
6.. 1E~HS 
1.. I~CO"E 
I.. UTiLITYS 
9.. I(a, 
10.. DWUGI 
ANALYSIS Of VAliANCE 
OF 
REGRESSION 10 
RESIDUAL 75 
SU" OF SIUARES 
637582439.10610 
1343023657.15776 
F • 2.59458 SIGNlf f • 0.0093 
__ ---------------- VA~IA8LES IN THE EQUATIOh ------------------
YARIAIILE Sf B IE TA SIG T 
OWUG82 -0.21515 0.0539 -0.16142 -0.494 0.6226 
SIZE - 9 5.98967 1>7.07972 -0.18110 -1.431 0.1566 
TAl -985.69H6 3120.40274 -0.03026 -0.284 0.7173 
T I ME 303.20025 80.66263 0.41308 3.759 0.0003 
50lL5 142.13242 220.60484 0.0C;1J3 0.644 0.5214 
HR"S -841.23045 lZl4.8H74 -C.C77iS -0.6el 0.4943 
INCO"E -6.31647 26.14470 -0.03315 -0.242 0.8098 
UT IliTYS 1715.l70n 2053.91942 0.14665 0.835 0.4063 
DC BO -11.31819 24.73403 -C.09519 -0.458 0.6486 
DWU(,II 30.89116 57 .15684 O.I!129 O.HO 0.5905 
(CONSTANT) 8591.12123 5903.24453 0.999 0.3112 
"EAN SQUAU 
637511243_91061 
24573648.76250 
t-' 
N 
t-' 
122 
HEANS AND STANDARD DEVIATIONS or REGRESSIONS REPORTED IN TEXT 
Urban-Rural n=209 
M EA11 srD DEV 
PAt kE 8553.105 5140.640 
SIZE 7.262 9.3P.3 
T Ir~ E 10. 4 5'~ 7.:S~(J 
SOILS 15.':70 5.aS 
ItHUhE 210.1U5 23.~65 
TEIHIS 0.440 [J, 4'J 11 
TAX 0.134 0.541 
UTIUTYS U.287 O.4~j3 
NONEFU D.4),} 0.)00 
DC II () 302.431 ~4 .71, '} 
UGUADJ 0.411 0.493 
Rural Nort~l n=42 Rural South n=53 
" E fI ' ~ fD ~) ~ 'I MEAN STD DEV 
PAC in: 6771.1[lZ j)/5.:;7 I, PAC RE 6883.717 4440.086 
5 Ii l 7. 5c', 10.10"- SIZE 6.728 9.326 
11 III 1:J.6!"; 7.41 1 TIME 11 .000 6.782 
301 L:. , 7 • ~ ;',~ 1 :$.2:) c! SOILS 13.792 1 .691 
lIJ L ;,JI,!t, 21:, .(IJ ,J ~ 1 .7 ','J IN COME 198.566 16.460 
1 E II ;,1:' Ij. 5.3 5 ;.1 .1, 'I 7 TERMS 0.547 0.503 
1f1;( O. 2 J:, ('.4 'j 7 TAX 0.132 0.342 
uTILlTYS ,.) . (I. UllLITYS O. o. 
t;or. LfU O. I, 5 ~ ,1 • 5 I ~ I, N0i'lEfU 1.000 O. 
li L,: J 371). ~iJ:: f) n • ']:~ j IlCBO 364.226 60.787 
llwLJL.J 'J. 'J. Ill/UGU O. O. 
llWUIJo2 O. u. DIoIUGU2 O. O. 
DuU r~t: 53.tl ? 51 •• 259 DBUGO 54.660 44.833 
Dll U lju2 4581.<;1)5 I, J7 (,. 1£11 Di3UGH~ 4959.863 6401.482 
Urban North n=40 Urban South n=46 
liE 11:, 3 T I) C E·J " E.\lJ SfD Di:V 
Pfl C:l ~ 121:; 5.7<' C 4 1 J [1 • () 5 1 PAC II E 100H.Zoe 5776.539 
51 d: }. n~ 13.0,37 SIZE 6.675 6.653 
T !i-I[ ? •. j 7 5 7.65U T lIlE 9.71 7 7. 1 ~ 2 
50 I L) 20.JoJU 1 .6 7''; SOILS 14.COU 1.7&1 
111 C \,;'j~ 1 'J 4 .5 c! 5 10.;' J:l HIC 01'11: 227.545 U.6;.,4 
T E': I::; G.Jj() e. 1,:.;5 H'HI~ G.SUlJ /J.5 L16 
TAX J.::J~5 t.: • 1 5 ~, TA X 0.0 1,3 0.2 'J6 
uTIUIVS S.lJOO ll. 3 '11. uTlLlnS C .5 Z Z 0.505 
t-OI.LFU ~ . C. I'.orl E f U u. O. 
DC U D 2,11, • 'I 7 5 3).(.75 DCU LJ 246.'S'} 1,4.4 ",4 
c .. u I,l; ? L 158 'U.057 IlwUGLl 49.(JU4 56.427 
C"li~u<! ~ 1 ,~4 .~5U 1 rd 7 • 1 72 DWU uu~ 377e.543 5053.1.20 
DLJU lJU (') . o. tiLsUGu U. U. 
DUUlJu~ (] . O. lll.tUGUc! C. O. 
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Rural ~~orth 
" \If l",srs ~ 4l 
Cukl<tLA" urI 
"".U 1.0 PH lilTED IF A C P~O:L"" 1\I)j CA:llIol! P.E CCfH'LllEu. 
LIUE T-~-O-O LO~~ 
PA C"~ 1.L1IjU -U.4411 U.220 1l.IJe7 -o.oao 
Sill -0.'04C 1 •. ) J..j -J • .\11 -1.C41 0.013 
TltH O.o!U -ll. 111 l.fJOO - ~. tt.;(; -0.1 U ~ 
S~ II. ~ a .JG 7 -u. J41 -:1.2"10 1.L1t.:C 0 •• 176 
IN C v;;t -ll.ol1C lI. J 1 S -J.lo)3 ::.C7t 1.'l0r) 
TEIIH~ -0.:)1 ~ U.l\f -ll. U 17 -0.181 -0.113 
lAX -u.~} 3 u.~ 23 -0.149 -0.126 -1l.OJ2 
IITiLI TYS 99.'lOC 99 •. 1.11) 9\1.UUI) 9?OUC 99.000 
,.Ol .. f" 0.31~ -o.P" C.U7 -a.HG -n.Od9 
CC uU -0.111 11.147 lI.12\1 -C.2H 0.229 
DwUuu 9?;)()C I'I.JJJ "'9.110U 99.CCC 99.00U 
owuuoC:: 99.110C 9~.:JJC ~9.0()0 ... ~.co(J 99.000 
vtsULiLI 0.1:'1 0.uZ3 O.loO -0.605 0.176 
OuUoill~ 0.001 0.')701 0.l12 -0.533 0.226 
N Of CASES • 53 
counUUN 
99.0 15 ,IINTEI If A COIIELATION CANNOT BE CO"'UTED. 
LINE T-O-O-I LONG 
Rural South 
,/ICKE 1.001 -0.382 0.073 0.174 0.271 
SIZE -0.382 1.000 0.20a -0.196 -0.14 I 
TillE 0.073 0.20a 1.000 -Q.091 0.066 
sons o. 114 -0.196 -0.097 1.01lC O.BO 
IN C DIIE 0.271 -0.141 0.066 1.231 1.100 
TEIIIIS -0.206 0.313 0.192 -0.045 0.236 
lAX -0.241 0.399 -O.OH 1.0tS 0.154 
UTiLITYS 99.000 99.000 99. oeD 99.0011 99.000 
NDNEfU 99.000 99.000 99. DOD 99.oell 99.000 
De8D 0.074 -0.036 -0.016 0.147 -0.201 
DWUli8 99.000 99.000 99.000 99.01' 99.000 
DWU'tl2 99.000 99.000 99.000 99.0CQ 99.000 
DIlUlicl -0.179 0.062 -0.050 0.001 -0.204 
D8Ulii2 -0.167 -0.000 -0.063 0.001 -0.221 
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0.237 0.42 3 99.000 -0.376 0.14 7 
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-0.181 -0.126 99.000 -0.540 -0.260 
-0.113 -0.002 99.000 -0.089 0.229 
1.000 0.224 99.000 0.068 -0.059 
0.224 1.000 99.000 -0.251 -0.037 
99.000 99.000 1.000 99.000 99.000 
0.1l68 -0.2S7 il9.000 1.000 ·0.039 
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99.000 99.000 99.000 99.000 99.000 
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Urban Horth 
" "f lASeS = 
CI.lRHtLo\ T 11.l.~ 
.. ." • u I ~ P R (llT E !) If ~ C~'R<LATIJ~ ('~NOT rlE COMPuTED • 
LIIIE 1-"'-0-0 L:J~I~ 
PA~"~ I.JOO -0.'j.,4 I). ~65 O.24U -0.241 0.042 -0.078 0.258 99.000 -0.315 0.465 
0.548 99.000 
:'1. I; -0.1)84 1.'lll 0.5dl 0.111 O.S~O 0.4>18 -0.050 -0.285 99.000 0.637 -0.l05 -0.213 99.00rl 
THIt; 0.3.>5 r.. j j3 1.000 C.47~ 0.573 0.255 0.109 -0.359 99.000 0.380 -0.124 -0.011 99.000 
SI.lIL> O • .?4t.: C. 11 'l 0.47~ 1 .OC~ 0.114 0.032 0.097 -0.201 99.000 
-0.058 -0.191 -0.137 99.000 
III ~ 1J.·it -0.~41 v.;~.) J. H! 1l.114 1.000 0.257 0.207 -0.571 99.000 
0.588 -0.566 -0.451 99.000 
HIIHS 0.1)42 0.4H 0.255 n.r.!2 0.257 1.000 -0.118 -0.105 99.000 0.176 -0.122 -0.061 99.000 
TAX -0." 7& -O.1l5J 0.11l9 0.0'117 0.207 -0.118 1.000 -0.480 99.000 0.328 
-0.098 -0.093 99,000 
uTlLlITS O.zse -0.B5 -0.559 -C.2Cl -0,571 -0.1:15 -0.480 1 .000 . 99.000 -0.641 0.255 
0.195 99.000 
r.O~"Fu 99.00C 'N .llilO ~9.01l0 'I'I.cc.: '19.00:1 9~.00Q 99.000 99.000 1.000 99.000 99.000 99.000 
99.000 
i)Ct!u -0.lI5 O • .iSi J.5JIl -.;.C:;3 0.5'i8 0.176 0.328 -0.641 99.000 1.000 -0.355 -0.262 99.000 
U,",UluJ 0.4: 5 -0. I J5 -1.124 -:.1.,1 -0.566 -0.122 -0.098 0.255 99.000 -0.355 1.000 0.955 99.000 
DIoIU";ol 0.S4~ -0.215 -1l.011 -0.137 -0.451 -0.061 -0.093 0.198 99.000 -0.262 
0.955 1.000 99.000 
Qt:aUtoiu 99.UOO 99.1l,)0 99.0':10 '1<;.000 99.000 99.000 99.000 99.0CO 99.000 99.000 99.000 99.000 1.000 
DbUlooZ 99.000 99.J:l0 99.000 97.00C 99.000 99.000 99.000 99.000 99.000 
99.000 99.000 99.000 99.000 
.. OF CASES· 40 
CORRELATION 
99.0 IS PRINTED IF A CORRELATIOII (ANIIOT BE COHPI.lTED. 
LINE T-O-O-O LONG 
Urban South 
PACRE 1.000 -0.4l0 0.511 -C.144 -0.066 -0.141 -0.146 
0.034 99.000 -0.111 0.001 -0.021 99.000 
51H -r..42C I.DilD -0.310 0.1l5 0." 14 -0.063 
0.179 0.254 99.000 -0.012 0.192 0.138 99.000 
TIME 0.311 -O.HO 1.000 -C.!11 -0.1.06 0.236 
-0.097 -0.295 99.000 0.000 -0.120 -0.175 99.000 
SO: :..~ -0.144 0.135 -0.511 I.CCC O. ~I 5 1 -0.147 -0.000 
0.098 99.000 0.065 0.085 0.055 99.000 
INlOl1e -O.UH 0.414 -0.40b 0.351 1.000 -0.271 -0.016 
0.383 91'.000 0.068 0.256 P.117 99.000 
Te 1111> -0.141 -0.1):13 O.Z3() -0.147 - 0 •• : 71 1.000 0.213 -0.261 
99.000 -0.034 -O.OOZ 0.064 99.000 
TAX -0.146 U.l 7'1 -0.0;17 -0.000 -0.DI6 0.213 1.000 
-0.223 99.000 0.142 -0.247 -0.157 99.000 
uTILlTYS O.OH 0.254 -0.295 0.C9! 0.~83 -0.261 -0.2 Z3 
1.000 99.000 -0.653 0.627 0.521 99.000 
NOI.Etu 99.0CC 99.:110 99.UllO 99.CCC 99.000 99.000 99.000 
99.000 1.000 99.000 99.000 99.000 99.000 
DCdD -0.111 '0.<112 U.OOO c.ces 0.n6R -0.034 0.14 2 
-0.651 99.000 1.000 -0.712 -0.716 99.000 
c.uuu O.llCl O.IU -0.120 c.ces 0.~56 -o.oez -0.247 
0.627 99.000 -O.17Z 1.000 0.951 99.000 
DWUlilJl -0.lll1 1l.1H -0.17S 0.055 0.117 0.064 -0.157 
0.521 99.0UO -0.776 0.9S1 1.000 99.000 
UtHh,iu 99.00C "9.JilJ 9~.OOO 99.0CC 99.000 99.000 99.000 
99.000 99.000 99.000 99.000 99.000 1.000 
DUlJubl 99.00G ~Y.O,)O 99. COu 99.CClI H.OOO 99.000 99.000 
99.000 99.000 99.000 99.000 99.000 99.000 
........ 
N 
(Jl 
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All Cases 
N Of lASES = ZU9 
COHhLAT I ON 
LINE I-u-O-O LO:IG 
LNI'ACRE 
Silf 
TIH~ 
~t)IL~ 
I",COHE 
TEIII\S 
Thl 
LTILITYS 
NuUEfoJ 
ocuu 
UbllAuJ 
MULTIPLE 
R S~UARE 
1. COO 
-il.2Y4 
0.173 
11.207 
-0.Cl0 
-0. Btl 
-D.! 10 
0.419 
·0.l~7 
-O.Hd 
0.427 
ADJU)rEO R SQUARE 
STANDARD ERROR 
-~.Z94 
1.000 
11.017 
0.095 
0.110 
Q.2S5 
0.247 
U.080 
-0.191 
-0.002 
0.077 
0.65ZlS 
0.42530 
0,. j9627 
0.46052 
0.178 0.207 -0.016 -0.138 
O. Ul 7 J.093 0.110 0.253 
1.0ilO ·0.Cd2 -0.009 0.10a 
-0.0~2 I.UOO -0.101 -0.175 
-0.069 -0.101 1.000 -0.008 
C.1CS -0.175 -0.008 1. 000 
0.023 -1I.033 0.067 0.161 
-0.1 73 0.340 
-o.oca -0.115 
0.131 -0.457 
-0.141 0.053 
0.102 -0.396 0.061 0.010 
-0.077 0.238 0.072 -0.017 
ANALYSIS OF VARIANCE 
REGRESSION 
RESIDUAL 
f • 14.65274 
OF 
10 
198 
SUII or SQUARES 
31.119016 
43.09265 
SIGNIF r • 0.0000 
-0.310 0.419 
0.247 0.080 
0.023 -0.173 
-0.033 0.340 
0.067 -0.0011 
0.161 -0.11S 
1.000 -0.250 
-0.250 1.000 
0.032 
-0.585 
0.170 -0.725 
-0.243 0.759 
MEAN SQUARE 
3.18902 
0.21764 
-------------------------------------------- VARIAlllES IN THE E~UATION -----------------------------
VARIABLE :l SE II 95% (ONFDN(E INrRVl B BE TA CORREl PART COR PARTIAL 
UC.UADJ C.54299 0.141d3 0.l4752 0.83845 0.44611 0.42127 0.19525 0.24941 
TENII) -C.0270! 0.07073 -0.16651 0.11246 -0.02240 -0.13823 -0.02059 -0.02715 
INCUIIE C.U0179 0.011146 -C.CCIUY C.00466 0.06919 -0.01649 0.06590 0.08660 
TillE C.UlUU 5 0.00450 C.il1103 C.02903 0.24420 0.17815 0.23649 0.297~0 
SIZE -C.1l1897 U.003d4 -C.C2650 -C.01139 -0.29652 -0.29402 -0.26587 -0.330~5 
SOILS C.()3~00 0.01207 0.C1301 0.06298 0.20407 0.20744 0.16lS8 O. 208'~5 
TA.( 
-0.14387 0.10550 -0.3S2()4 0.06429 -0.08182 -0.309t18 -0.07343 -0.096~1 
DCUD -0.187CS<-U4 0.6t.1SE-03 -c.oaoz 0.001Z9 -0.00204 -0.37dI3 -0.00152 -0.00201 
uilLiITS Q.lY"'4 0.1247:J C.:l46U:5 C.SH!!4 0.22050 0.41939 0.12613 0.16412 
hUIlt:fu C.54Hg 0.1120 l 0.10197 0.5:1559 0.2d602 -0.20665 O.1510~ 0.19~'~0 
(CUNS TANT) 7.4031 0.4903Z e.424"z 8.18211 
FOR uLliC" NUl'<ilER ALL WluJt$Tl~ VArilAULES [~TtRED. 
-0.207 -0.378 0.427 
-0.191 
-0.002 0.077 
0.1l1 0.102 -0.077 
-0.457 
-0.396 0.2311 
-0.141 0.061 0.072 
0.053 0.010 
-0.017 
0.0li! 0.170 -0.243 
-0.585 ·0.725 0.759 
1.000 0.638 -0.771 
0.638 1.000 -0.746 
-0.771 -0.746 1.000 
MEAN SH DEli 
LNPACRt 
SIZE 
TIME 
SOilS 
I/ICOME 
TERMS 
TAl 
UT ILITYS 
~ONEfU 
OCOD 
uC.tlADJ 
S.8e2 
7.262 
10.459 
15.876 
210.105 
0.440 
0.134 
0.287 
0.459 
302.431 
0.411 
$1' T 
3.624 0.0004 
-0.3112 0.7028 
1.i!23 0.2227 
4.390 0.0000 
-4.935 0.0000 
2.999 0.0031 
-1.363 0.1744 
-0.028 0.9775 
2.341 0.0202 
2.1I0~ 0.0056 
14.917 0.0000 
0.600 
9.31>3 
7.320 
3.225 
23.265. 
0.4'1rS 
0.341 
0.453 
0.50U 
e4.H9 
0.4 .. 3 
...... 
w 
w 
l-';ht'LLf. r I v:j 
'"Y.U I~ PRINTEO If A CURRELATION CANNOT BE COMPUTED. 
RURAL NORTH 
LNPACRE 1.000 -0.556 0.230 -0.C!4 -0.071 0.003 -0.275 99.000 0.'22 -0.167 
SIlE -0.556 1.000 -0. ~ 11 -0.041 0.U13 0.231 0.423 99.000 -0.376 0.147 
TlI'IE 0.230 -0.3" 1. ClOU -U.2Q6 -0.103 -0.097 -0.149 99.000 0.227 0.129 
SOILS -0.084 -0.041 -n.Z9/) 1.0" 0.076 -C.181 -O.'Z/) 99.000 -0.540 -0.2110 
INCUME -0.071 U.OU -0.103 0.C7t 1.000 -0.113· -0.002 99.000 -0.089 0.229 
HRMS 0.OC3 0.217 -0.097 -C. Ie I -0.113 1.000 0.224 99.000 0.068 -0.05' 
tAX -0.27 5 0.423 -0.149 -C.126 -O.OOZ 0.224 1.000 99.000 -0.257 -0.037 
UT ILITYS 99.000 99.000 99.00U 99.0eo 99.000 99.000 99.000 1.000 99.000 99.000 
NONEfU 0.422 -0.376 0.227 -0.540 -0.089 0.068 -0.257 99.000 1.000 -0.039 
DCIIU -0.167 0.147 0.129 -1).2~C 0.229 -0.059 -0.031 99.000 -0.039 1.000 
DWUGQ 99.00C 99.000 99.000 99.000 99.000 99.000 99.000 99.000 99.000 99.000 
DWUGBl ".OOC 99.000 99.000 99 .oeo 99.000 99.000 99.000 99.000 99.000 99.000 
DBUl>1I 0.152 0.023 0.260 -0.U5 0.176 -0.049 0.125 99.000 0.198 0.66) 
DBUGII2 0.096 0.070 0.212 -0.5 H 0.ZZ6 -O.OH 0.200 ".000 0.180 0.594 
IIULTIPLE R 0.75376 ANALYSIS or VARIANCE 
n SQUAIIE 0.56816 D' $U" 0' SOUAII!S "fAN SQUjlllf 
ADJUSTED R SQUARE 0.·'2886 REGRESSION 10 7.74685 0.77469 
STANDARD ERROR 0.43582 RESIDUAL 31 5.88810 0.111994 
f • 4.07861 SIGN If F • 0.0012 
V.Allt.ABLE S IN THE EGUATI ON -------~------------------. 
VARIAIiLE d SE B 951 CONfDNCE INTRVL B BE TA CaRREL PART COR PARTIAL 
oaUGtlz -0.1674te-03 0.7592E-04 -0.3222,e-03 -0.12573E-04 -1.18386 0.09557 -0.26016 -0.36822 
TE RMS C.21191 0.15513 -C.1C448 0.5283' O.I7SH 0.00307 0.16122 0.23827 
NONEFU 0.43100 0.20338 0.Clb20 C.84580 0.37650 0.42245 0.25012 0.35572 
IN C eME 0.16!38e-0 3 0.OO3~2 -C.C(680 0.00714 0.00635 -0.07103 0.005111 0.00885 
TIlle C.OOH 0 0.010~6 -C.C179Z 0.01473 0.04374 0.13004 0.031142 0.051137 
TAX -0.05063 0.18719 -0.432~0 0.33115 -0.04014 -0.27453 -0.03192 -0.041152 
SIZE -0.UI668 0.00897 -U.C3491 0.00162 -0.29232 -0.55753 -0.21945 -0.31675 
DCIiD -C.0047 , 0.::10170 -0.CC625 -0.00130 -0.50'92 -0.16699 -0.33089 -0.44974 
SUILS C.0?119 0.03877 C.C1212 0.17026 0.50635 -0.08391 0.27760 0.311914 
DIlUGU C.031S3 0.01037 0.Cl03~ C.0526! 1.87307 0.1S818 0.35887 0.47929 
(COILiT"NT) 7.28253 1.21158 4.~ 1150 9.75356 
99.000 99.000 0.1H 0.096 
9'.000 99.000 0.023 0.070 
".UOO 99.000 0.260 0.2 12 
99.000 99.000 -0.605 -0.5H 
99.000 99.000 0.176 0.2 Z6 
".DOO ".COC -O.CU -0.033 
99.000 99.000 0.125 0.20(1 
99.00D ... 000 99.acc 99.000 
99.000 ".000 0.198 0.1110 
99.000 99.000 0.663 0.5'11. 
1.000 99.000 99.000 99.00C 
".000 1.000 <;".000 99.00C 
".ooe ".000 1.000 0.964 
".000 ".000 0.964 1.00C 
IHAN STt- OEV 
LNPACRE 8.665 0.577 
SIZE 7.364 10.108 
TIllE 10.643 7.411 
SOILS 17.881 3.202 
INCOI'IE 214.000 21.739 
HR .. S 0 • .).).) 0.417 
Ul 0.286 0.457 
ur lLITTS O. O. 
NOIIEfU O~'H 0.50r, 
DeUD 320.500 60.988 
DWIJGB O. O. 
DWUGII2 O. O. 
DBIICiB 511.619 34.259 
OBUGII2 4SS1.lIe5 4C78.IOI 
N Of CASES • ~2 
516 
-2.205 11.0350 
1.366 0.18111 
2.119 0_0422 
0.049 0.9610 
0.326 0.7470 
'·0.170 0.7886 
'·1.1159 0.0725 
-1.804 0.0086 
2.351 0_0252 
3.041 0.0048 
6.011 0.0000 
I-' 
W 
~ 
<> 
" ... 
" Q 
c 
... 
.. 
" 
"V.J""-
.... ..Jou 
"='':)00 
?y~Q 
u~uu .... ~ 
"" O""uu.ou 
~ ~~~~~~ c :c~:o_ 
-""O-~OoOOOOOOOOo 
00.0""00100000_000.0 
~~~~"'!~~~~-:c::~~"; 
ClQQOOOOOoOoOOo()o ... O 
•• I I 0000 000 
00000000000000 
00000000000000 
~~~~~~~~~~~c::c::c: 
00000000000>000>0>0000 ... 00. 
0000000000000000>0>00 0000 
00000000000000 
00000000000000 
c::c::~~~~~c::c:c:c::~c::c:: 
00000>00000000000000"'000000 
00000>0>000000>0000 000000 
"'10-0"'_ ... ",000000,.,. 
"'", .... "0 .... ..,00000_.., 
-:~c:~":--;~~c::c::c::c::~"'; 
00000000000-000000 
I' • t 0000 000> 
00000000000000 
00000000000000 
c::~~c::c::~c::~c:c:c:c:~~ 
0>0>000>000>0000_000 .... 000 
000>000>0000>00 0"0>0>00" 
00000000-,)00000 
00000000000000 
c::c::c:~c::~c::~~~c::~c::c:: 
0000000000000>_00000>000>0-
000000000000> 0'000000000 
00>"'''''' ... 000'''000 .... 
000"""''''01:000'''000>'''' 
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000000_00000000'00 
• I 0"0> 0000 
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"'_0>4"'04CO"'00r..o 
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f t 0000. 0'0>" 
.0_.00':)000100_004_ 
.... ".o...,e...,_co:JOOO"" 
"':-:C:~=:"':-:~~"'!~C:~"! 
eo 00 ... c;.QOoOo COO 0000 
f 1'>00' 0>0> f, 
... o .... U:.3"'",.,)u ... UU-_ 
'"""""'-U"'''-OU-.lUUUt"I 
":-:~~"":"!"!c::c::-:~~~c::: 
OOU_uUO,.OOOOO .... UQ 
• f f 000' 00 ~ 
...,1)c." ... 'O""V\O~O":)~O ... 
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, f 000> I ". ~ •• 
""'~'Oo_"""oooo~",o 
"'OO.>.,z_,"'OO""=::IOO 
~~"':-:-:-:"':~~~c:;~~~ 
:l_.;)~~OjO>o-OO-OoOO 
• f' ""0- ''''0> f 
U"'''''''''~OUU''''UU_'' 
O"'O-~-"":.:IOCJ""UUO>'" 
r.:~~"!",:~--:~~~c::~~~ 
"'UOOOOO~OoOO-OoOO 
, •• ~o- 000" t 
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......... .,00.,00." 
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.., 
., 
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-000 
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'" . 
P. 
~ 
Urban North 
lit Uf .. ",S£S • 4" 
COIOltLAT 1 ON 
YY.U I:' PRINtED II A C.JR~ELA' IUN ,AUNor eE COJilPurED. 
L IhE: ''''U-O'''O Lf)~G 
lhPACNE •• ooe -O.~oLl O.lH O.ll' -O.Z 14 0.076 -0.06S 0.100 ".000 
-0.331 
SIlE -0.060 '.030 O.l~l C .11~ O.SdO 0.4SS -o.oso -o.zas '9.000 
0.637 
TI KE 0.1<7 O.lBl '.000 e., IS O.lIl O.ZSS 0.109 -0.n9 ".000 
O.HO 
su IL~ O.Z j I O.11Y 0.415 l.cee 0.114 n.OH 0.097 -0.20' ".000 
-0 .OS 8 
IhCU"E -O.ll'- U.CjtlO U.Hl 0.114 '.000 0.lS7 0.267 -o.H' 99.000 O.S88 
rEI") 0.U76 U.'88 O.HS 0.01l n.2S1 •• 000 -0 •• 18 -0 •• 05 '9.000 0.176 
tAl -0.068 -0.050 0.10. o .e~7 0.261 -0.118 1.000 -0.450 ~'.OOO 
O.llS 
UTlLln. O.l~C -0.2U5 -O.H' -e .lCl -O.Hl -0.105 -0.4150 '.000 ••• 000 
-0.641 
liOflot,'U 99.0CC 9'.000 9 •• 000 ••• ccc 99.000 99.000 '9.000 99.000 1.000 
99.000 
OCdO -O.HI U.611 D.lHO ·c .r.5~ 0.588 0.116 O.IZS ·0.6' 1 99.000 
1.000 
Ilwu"u O.,U -u. 5tJ~ -O.ll'" "'C.1 c; 1 -0.'566 -0.1 Z2 -U.098 0.2H 
99.000 -0.35 5 
CI"U"'~u: 0.1,84 -O.ll5 -0.011 -0.111 -0.'51 -0.U61 ·0.091 
0.198 9 •• 000 -0.262 
DBul.ib 99.000 99.000 99.000 99 .000 99.ono 99.000 99.000 99.000 
99.000 99.000 
cuuG.,2 9'.000 ••• OJO 99.UOO 99 .000 '9.000 99.000 99.000 99.000 99.000 99.000 
"UL llPLE • O.71Sll "h"LYSIS Of V"~IAUC£ 
• SUUUIE 0.60Uilg D' $UI'I 0' SQUARE S "£AIf 5Qu ... a( 
AD.lUSTfD A SQUAIE. o.4b"a .hi'ESSION 10 2.78753 O.2187S 
ST ANDARD E •• OI 0.2S263 RESlnoL 29 1.8S081 0.06382 
.. '.3677Z SIGN 11 •• 0.000' 
_______________ ... ___ ..... ____________ ... __ --- ..... _-- VANl A9L E S IN TilE (QUA T J ON ....... ------- ... ------- .. --- .. ------
"AljAbLE SE .. ;SX (O"'OI.C[ !NJRVL B 8ETA to.AU. PAU COl 
PAlrIAL. 
IhHJ"'bl 0.1lS/IE-03 O.\lS.!O("04 "0.OC11 H-U4 o.ll170£-01 O.6'0~8 0.48182 0.166l3 O.2H" 
" "t 
0.02H~ 0.OU7H C .~n9H 0.03919 O.HOH 0.36652 0.38848 0.SZ38S 
lAi C.40\o5 0.51073 -D. Hll~ 1.11H4 0.21H' -0.06784 0.17245 
0.26ll6 
tEl") -0.oUl10 O.lon) -0.lI62. 0.2oZ03 -0.00'9S 0.07627 -0.00815 -O.OlzaV 
:'OlLS -C.~OlH O.u.s",IZ -C.CIl9\ C.Ob7Z' -0.01147 0.211" -0.00~12 -0.01285 
SIl£ c.o~~o~ o .OU,;",," ·G.;:C6Z1 C.o17.l 0.lHb9 -0.05965 0.11398 
0.17757 
""IL IllS C.ib'f' , .. O.liU,'; -C.1c:"st C.741:519 0.ZB2. 0.2'996 0.1514Z 
0.23311 
l~'I."'U, -C.OO14," U.OIl4~.? At.:: lOc.I C.OO,"D .o.oolSl -O.Z3311 -0.01131 -0.058'6 
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